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OBSERVATIONS  ON  COMPARATIVE  ANATOMY. 


INTRODUCTION  TO  COMPARATIVE  ANATOMY. 

COMPABATIVE  Anatomy  is  iit  only  to  be  read  by  those  that 
understand  a  good  deal  of  the  human  body  and  the  general  animal 
economy;  for  if  they  do  not  understand  the  standard,  they  cannot 
understand  the  variations  &om  it.  It  is  too  great  a  task  for  any  indi- 
vidual to  make  it  any  way  perfect,  for  he  must  dissect  most  animals  to 
be  able  to  class  them,  and  arrange  them  in  such  order  as  to  make 
them  intelligible  and  easier  for  others  to  pursue  this  species  of  know- 
ledge. For  example,  if  we  find  that  all  the  Hon-tribe  are  the  same  [in 
structure],  it  will  save  others  from  dissecting  aU  this  class,  or  it  wiU 
enable  us  to  dissect  or  examine  them  with  much  more  accuracy. 

When  I  compared  the  human  with  the  quadruped  (not  considering  the 
intended  uses  of  [the  parts  in]  each,  which  would  make  me  admire  them 
equaUy),  it  always  put  me  in  mind  of  two  machines  of  the  same  kind,  one 
made  by  an  artist,  the  other  only  an  imitation  of  it  made  by  a  novice. 

The  human  body  is  not  a  standard  in  every  part  for  Comparative 
Anatomy ;  for  though  the  brain  may  be  a  standard,  yet  the  teeth  are 
not ;  for  they  are  of  the  mixed  kind  in  the  human ;  therefore  we  must 
either  b^;in  with  the  true  herbivorous  or  carnivorous  animals,  and 
the  human  comes  in  between.  The  human,  however,  seems  to  have 
f  most  of  original  forms,  or  fewer  forms  in  common  [with  those  of  other 

animals]. 

[Subkingdom  Yebtbbrata.] 

On  the  External  Form  and  Skeleton. 

In  Comparative  or  Universal  Animal  Anatomy  it  would  be,  perhaps, 
^  the  most  natural  way  to  begin  with  the  most  simple  animal,  and  pro- 
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ceed  to  the  most  complex.  But  by  oonfiidering  that  the  meet  oompound 
are  either  onrselvesy  or  those  we  afe  most  conversant  with,  and  therefore 
know  most  of  (the  others  being  in  a  state  of  obscurity,  much  beyond 
their  simplicity  of  structure),  it  becomes  necessary  that  we  should  perfect 
onrselyes  in  that  we  are  most  acquainted  with :  like  the  necessity  of 
perfecting  ourselves  in  our  native  language,  which  we  know  a  good  deal 
of,  although  it  is  very  complex,  before  we  enter  upon  another,  although 
very  simple  in  comparison,  of  which  we  know  nothing. 

The  bones  may  justly  be  reckoned  the  basis  upon  which  the  whole  is 
built,  and  they  give  nearly  the  shape  of  the  animal  to  which  they 
belong ;  for  the  other  parts  are  built  upon,  and  chiefly  depend  on  them. 
The  motions  of  the  body  depend  on  them,  and  a  good  deal  of  the 
manners  of  the  animal  and  external  configuration,  such  as  daws  for 
catching  prey,  a  tail  for  climbing,  &c, ;  therefore  it  is  the  bones  we  are 
chiefly  to  consider,  by  which  means  we  shall  be  able  to  account  in  a 
great  degree  for  the  differences  in  the  blood-vessels  and  nerves  in 
different  animals.  The  bones  are  so  much  the  shape  of  the  animal, 
that  most  people  would  say  when  they  saw  the  skeleton  that  it  belonged 
to  such  or  such  an  animal. 

The  brain,  heart,  abdominal  viscera,  and  parts  of  generation  do  not 
depend  on  the  formation  of  the  skeleton,  therefore  must  depend  on  some- 
thii^;  else.  Perhaps  the  different  formation  of  the  brain  gives  rise  to 
the  difference  in  the  animal  principles ;  and  I  dare  say  the  different 
manner  of  living  gives  rise  to  the  different  formation  of  the  viscera  \ 

The  external  form  of  the  quadruped  gives  us  a  much  more  accurate 
idea  of  the  economy  of  the  animal  than  [does]  that  of  Birds ;  espe- 
cially the  part  that  concerns  digestion.  From  the  external  parts  of 
the  quadruped,  in  which  may  be  included  the  teeth,  we  can  give  a 
pretty  good  guess  at  the  formation  of  most  of  the  other  parts.  But 
when  we  view  the  heron  and  the  crane,  we  should  suppose  them  of  the 
same  genus ;  finding,  however,  the  digestive  powers  of  the  orane  the 
same  with  the  swan,  goose,  turkey,  <kc.,  what  shall  we  determine  ? 

By  the  general  figure  and  construction  of  the  different  parts  of  an 
animal,  by  the  formation  of  the  joints,  shape  of  the  head,  teeth,  situa* 
tion  of  nipples,  one  may  form  a  general  idea  of  its  natural  history. 

Those  parts  of  animals  whose  uses  and  actions  are  immediately  em* 
ployed  in  the  internal  operations  of  the  animal,  such  as  the  organs  of 
digestion,  secretion,  (fee,  are  generally  in  sixe  in  proportion  to  the  kind 

^  [Is  it  not  "  That  the  YiBoera  are  adapted  originally  for  the  kind  of  food  on  which 
the  animal  is  to  be  supported?" — ^Wm.  CLirr.]  A  question  stiU  under  oontroversy. 
The  advocates  of  the  *  Transmutation'  or  *  Natural  Sdeotion*  hypothesis  may  take 
Hunter's  words  in  their  literal  sense,  and  claim  him  as  of  their  party. — "R.  O. 
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of  food  and  size  of  the  animal ;  but  those  that  are  mediate,  or  concern 
external  matter,  which  are  to  be  our  g^des,  such  as  ejes,  ears,  nose, 
&c.f  bear  not  the  same  proportion,  but  relate  to  the  way  of  life  that  each 
animal  is  adapted  to.  Some  small  animals,  for  example,  have  large 
ears,  and  vice  versd :  the  same  of  the  eyes.  But  the  ears  seem  to  Tarj 
most  both  in  internal  and  external  structure  as  well  as  size,  more  than 
any  of  the  other  organs  of  sense. 

Parts  of  many  animals  differ  greatly  in  size  from  one  another  when 
compared  with  the  size  of  their  bodies.  The  head  and  legs  of  a  lion  are 
too  large  for  the  size  of  its  body,  if  an  ox,  for  instance,  were  our  standard 
of  proportion.  The  size  of  parts  often  becomes  a  peculiar  characteristic 
of  the  perfection  of  a  species  in  a  genus :  a  Uon  has  the  largest  head  and 
the  largest  feet  of  the  whole  genus,  which  points  him  out  as  the  most 
perfect  of  that  genus.  A  white  man  has  the  largest  head  and  hand  and 
foot  of  any  of  the  human  genus,  which  points  him  out  as  the  most 
perfect  of  that  genus.  We  see  that  this  is  so  far  a  perfection,  that,  as 
the  hand  becomes  perfect  in  use  it  increases  in  size,  [use  and  size]  bear- 
ing a  kind  of  proportion  to  one  another :  the  same  of  the  foot.  The  negro 
from  Africa  has  both  a  small  head,  and  very  small  hands  and  feet. 

Fishes  have  the  largest  head  in  proportion  to  size  of  body,  of  any 
animal.  This  is  owing  in  a  great  measure  to  the  gills  being  placed  on 
the  sides  of  the  head  in  many  of  them ;  but  it  is  a  general  rule  which 
extends  even  to  those  that  have  no  gills  [Getacea] ;  for  in  them  Nature 
seems  to  hare  added  fat  to  give  shape.  This  increase  of  head  is  most 
likely  for  the  purpose  of  swimming,  to  adapt  the  shape  of  the  whole 
body  for  cutting  the  water :  their  want  of  neck,  and  the  whole  body 
being  one  uniform  piece,  is  to  answer  the  same  purpose. 

Qiiadrupeds  are  the  next  in  [regard  to  the]  size  of  the  head.  Their 
head  seems  to  be  only  adapted  for  the  purpose  of  life,  independent  of 
the  motion  of  the  animal ;  and  as  the  head  is  very  little  resisted  by  the 
air  in  progressiye  motion.  Nature  has  given  it  a  freer  motion  upon 
the  body  than  in  fish. 

The  head  of  a  quadruped  is  the  seat  of  the  brain,  of  the  senses,  and  [of 
the  Cleans]  for  mastication.  The  sense  of  smell  in  these  <iTiiiTniilR  being 
the  informer  of  proper  food,  &c.,  and  therefore  more  acute,  the  nose 
makes  alarge  part  of  the  head.  Mastication  being  carried  on  in  the  head 
in  these  more  than  in  any  other  animal,  room  for  teeth  and  muscles 
IS  another  cause  for  the  size  of  head  in  quadrupeds.  These  two  causes 
for  increase  of  size  of  head  in  quadrupeds  is  more  than  can  be  said  for 
that  of  the  fish. 

Fowls  have  the  smallest  head  in  proportion  to  the  body,  of  any 
[vertebrate]  animal.     They  have  not  the  above  reasons  for  size  of  head, 
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because  the  head  will  not  be  adapted  for  the  progressive  motion  of  the 
animal,  as  in  fish :  the  organ  of  smell  is  not  so  large,  and  mastication 
is  not  carried  on  in  the  head,  as  in  qnadrapeds. 

Fishes  have  fewer  and  smaller  bones  than  any  other  animal,  and, 
except  the  bones  of  the  spine  and  head  (but  what  we  call  head,  is  head, 
mouth,  lungs,  and  thorax),  the  others  bear  no  sort  of  proportion  to  the 
size  of  body. 

The  reason  of  this  is  very  evident ;  first,  they  have  no  extremities ; 
secondly,  the  ribs  in  most  of  them  have  no  motion  for  respiration,  so 
that  they  only  serve  for  fixed  points  for  muscles  for  the  motion  of  the 
trunk,  independently  of  respiration ;  and,  thirdly,  the  body  does  not 
require  that  support  which  it  does  in  land-animals,  because  sea-animals 
float  in  a  medium  of  the  same  gravity  with  their  bodies  :  the  blubber 
[Medtisd]  is  an  instance  of  this.  A  body  will  float  easily  in  water, 
or  a  fluid  nearly  of  its  specific  gravity,  without  the  assistance  of  bones, 
which  would  collapse  in  air ;  so  that  the  ribs  of  fishes  that  breathe  are 
smaller  in  proportion.  However,  the  spine  is  much  larger  in  fishes  than 
in  any  other  animal.  This  does  not  seem  to  be  for  the  support  of  the 
soft  parts,  as  many  fishes  have  no  spine  [t.  e,  no  ossified  vertebrae], 
but  for  the  progressive  motion  and  quick  turns  of  the  animal ;  for  the 
body  is  the  chief  cause  of  its  own  motion,  therefore  requires  a  strong 
centre-pin  to  regulate  all  its  motions.  But,  upon  the  whole,  I  should 
suppose  that  there  was  not  so  much  bony  matter  in  a  fish  as  in  a  qua- 
druped. The  cetaceous  fishes  would  seem  to  grow  to  the  largest  size 
of  any  animal :  the  shark  comes  nearest  [to  them]\ 

From  what  has  been  said  of  the  bones  of  fishes,  we  may  see  that 
quadrupeds  have  more  in  number,  and  the  reason  is  that  their  progress- 
ive motion  is  different.  The  motion  of  their  body  contributes  little  to 
it,  therefore  they  are  obliged  to  have  parts  for  this  purpose,  whose 
strength  is  to  counterbalance  the  different  specific  gravity  between 
animals  and  air — ^the  medium  they  move  in.  If  an  animal  were  light 
as  air,  there  would  be  no  occasion  for  legs.  As  quadrupeds  move  in  a 
medium  much  more  rare  than  themselves,  and  therefore  have  a  greater 
tendency  to  the  earth,  and  likewise  to  themselves,  it  was  necessary  to 
have  bones  or  hard  parts  to  support  each  part,  so  as  to  overcome  this 
attracting  power.  The  solidity  of  the  earth  in  some  measure  compen- 
sates for  the  rareness  of  the  air.  However,  many  of  the  bones  of  the 
quadruped  that  are  in  some  measure  similar  to  those  of  the  fish,  are 
smaller  in  proportion.    The  spine  of  the  quadruped  has  nothing  to  do 

^  [The  basking-shark  (Selaehe  maxtmOy  Cut.)  has  been  captured  in  the  BritiBh 
channel  36  feet  in  length ;  fossil  teeth  of  the  Cwreharodon  from  the  '  Bed  Crag*  of 
Suffolk  indicate  individuals  of  this  extinct  shark  of  60  feet  in  length.] 
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but  sapport  the  weight  of  the  animal :  it  has  very  little  to  do  with  its 
motion. 

Fowls  seem  to  have  more  bone  in  them  than  either  fishes  or  qua- 
drupeds, and  it  is  very  evident  why  it  should  be  so ;  because  they  are  to 
have  strength  enough  not  only  to  stand  upon  the  ground  and  support 
themselves  against  gravitation  and  self-attraction ;  but  to  move  them- 
selves through  a  medium  much  lighter  than  themselves  by  means  of  that 
medium,  and  to  overcome  the  attraction  of  the  earth.  This  requires 
strength  and  firmness  of  body  for  the  wings  to  act  upon. 

[Class  Mammalia.] 

Of  the  Skeleton. 

All  quadrupeds  have  seven  vertebrsB  to  the  neck,  and  generally  five 
to  the  loins ;  but  the  monkey  has  six.  The  back  is  not  so  determined, 
as  some  have  more  ribs  than  others.  Bones  are  not  a  basis  to  all 
animals :  there  are,  perhaps,  more  without  than  with  them. 

The  fore-  and  hind-feet  in  quadrupeds  are  more  like  one  another  than 
the  hand  and  foot  are  in  the  human.  The  thumbs  of  quadrupeds  are 
not  a  counterpoise  to  the  fingers  as  in  the  human  and  monkeys,  but  to 
supply  the  place  oiP  these  they  have  claws,  as  the  lion,  &c. ;  and  those 
that  have  not  long  claws  for  holding  generally  make  use  of  both  hands, 
as  do  bears,  raccoons,  &c.,  or  [they  avail  themselves  of]  some  resisting 
power,  as  by  holding  something  between  their  feet  and  the  ground,  <S:c., 
as  the  dogs  do. 

Of  the  Pericardium^  Heart,  Thorax,  6fc. 

Two  ligaments  for  the  attachment  of  the  pericardium  to  the  diaphragm 
is,  perhaps,  to  keep  it  more  fixed ;  and,  as  there  would  be  a  vacuity 
between  them,  nature  has  formed  a  lobe  of  the  lungs  to  fill  it  up. 

The  heart  of  quadrupeds  is  suspended  in  the  middle  between  the 
back  and  breast.  The  shape  of  the  heart  is  generally  owing  to  the 
shape  of  the  thorax.  The  fiat  chest  has  a  flat  heart,  and  the  two 
auricles  are  more  parallel  and  similar  [to  one  another],  making  often 
two  apices.  The  deep-chested  animals,  such  as  hares,  dogs,  horses,  <&c., 
have  more  rounded  hearts.  The  right  ventricle  almost  surrounds  the 
left  obliquely,  and  is  not  so  low,  so  that  it  makes  no  part  of  the  apex 
[of  the  heart]. 

Thorax. — ^The  upper  part  of  the  thorax  in  many  quadrupeds  is  so 
narrow  from  right  to  left  as  not  to  allow  the  common  trunk  of  the  left 
subclavian  to  be  longer  than  the  right ;  so  that  the  superior  vena  cava 
oomee  down  nearly  in  the  middle,  just  before  the  trachea.  The  vena 
cava  inferior  is  much  longer  in  brutes  than  it  is  in  the  human  subject ; 
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and  the  reason  is  evident,  for  the  axis  of  the  heart  (which  is  much 
longer  in  the  bmte)  is  in  the  direction  of  the  body ;  therefore  the  apex 
is  at  the  diaphragm,  and  the  basis  is  forward  in  the  thorax.  Now,  as 
the  auricles  are  at  the  basis,  and  there  the  veins  enter,  the  inferior 
vena  cava  is  obliged  to  pass  forwards  the  whole  length  of  the  ventricle 
to  get  to  the  auricle. 

[Subclass  Gtrencefhala. 

Order  Quadrumana.] 

From  the  structure  of  the  parts  of  monkeys  for  progressive  motion 
they  are  ill  adapted  for  distances  on  even  ground.  They  are  much 
better  adapted  for  climbing  and  walking  upon  uneven  ground,  where 
there  are  banks  or  risings  upon  which  they  can  raise  their  fore-feet 
higher  than  the  hind.  Their  walking  is  very  similar  to  that  of  a  child 
who  has  hardly  the  power  of  supporting  the  centre  of  gravity ;  but  it 
must  be  allowed  that  these  very  motions  are  performed  with  a  clever- 
ness which  takes  oif  the  awkwardness. 

They  walk  on  the  ends  of  the  metacarpal  bones  of  the  hand  or  fore- 
foot, which  adds  to  the  length  of  the  fore-extremity.  The  tarsus  and 
metatarsus  make  a  Httle  bend,  and  then  the  toes  make  another  angle 
with  the  metacarpus ;  so  that  when  they  walk  it  is  sometimes  on  the 
metatarsus  with  the  toes  often  tilting  on  the  ends  of  the  metatarsus ; 
but  I  believe  seldom  or  ever  on  their  tarsus. 

All  of  the  monkey  tribe,  with  all  their  gradations,  as  the  sanguine  ^ 
mongoose',  &c.,  have  thumbs  on  their  hind-feet.  The  great  use  of 
this  would  appear  [to  be]  to  fit  them  better  for  climbing  trees ;  for  in 
the  act  of  moving  £rom  bough  to  bough,  it  is  just  as  necessary  that 
they  should  hold  the  bough  on  which  they  move  their  hind-feet,  as  it 
is  to  hold  that  bough  on  which  they  move  their  fore-foot  or  hand ;  for 
they  do  not  so  much  set  their  foot  on  the  bough,  as  they  lay  hold  of  it 
and  pull  themselves  up  by  it.  This  part  is  not  only  of  service  in  climb- 
ing up  but  in  coming  down,  if  not  more  so ;  for  in  coming  back  they 
can  lay  hold  of  a  branch  to  secure  themselves :  but  it  is  also  of  singular 
service  in  coming  down  sideways  or  head  foremost,  for  it  supports  the 
body  when  coming  down  sideways,  by  a  hand  and  foot  of  one  side 
holding  above,  while  either  the  hand  or  foot,  or  both,  of  the  other  side 
are  in  search  of  a  hold  below :  also  when  coming  down  forwards ;  for 

>  ['Sanglin'  of  Edwardfl's  <aieamngB  in  Natural  HiBtory/  p.  15.  pi.  218: 
*  Sagouin,'  of  Jonston's  *  Quadrupeds,'  p.  143 :  it  is  a  species  of  JaechuSf  probably  J, 
vuifforis,  Qeoffroy.] 

'  ['Mongoos  *  of  *  Edwards's '  Gleanings,*  &c.  p.  12.  pi.  216 :  it  is  the  Lemur  Mongoz, 
linn.] 
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while  the  fore-feet  or  hands  are  in  search  of  a  hold  below,  the  hind- 
feet  are  holding  on  above. 

It  would  appear  in  some  instances,  that  a  thumb  on  the  hind-foot 

was  of  more  serrioe  than  on  the  fore ;  for  in  the  opossum  the  thumb  is 
placed  on  the  hind-foot,  and  the  corresponding  toe  on  the  fore-foot  is 
similar  to  that  in  many  common  animals,  as  the  raccoon,  rat,  &c. 

This  situation  of  thumb  must  assist  greatly  in  dimbing,  especially 
when  assLBted  by  the  tail,  which  answers  to  a  third  leg ;  from  which 
we  may  observe  that  the  holding,  and  the  points  £rom  whence  certain 
motions  are  derived,  aie  behind.  These  three  parts  being  fitted  for 
alternate  motion  and  holding,  fits  then^  very  well  for  sitting  erect ;  a 
position  probably  they  give  suck  in ;  and  if  this  operation  is  performed 
in  a  tree,  it  appears  very  necessary. 

Of  the  Brain  of  a  Monkey. 

The  dura  mater  in  a  monkey  does  not  adhere  to  the  pia  mater  along 
the  longitudinal  sinus,  but  by  means  of  veins  of  the  pia  mater.  The 
veins  pass  into  the  sinus,  some  at  a  right  angle,  others  at  acute  angles, 
with  regard  to  the  current.  There  is  no '  additamentum'  [comu  posterius] 
to  the  ventricle.  The  corpus  striatum  is  more  rounded,  and  does  not 
pass  so  fax  back  over  the  thalamus.  The  tbalami  are  more  united. 
The  cerebellum  sends  two  lateral  processes  of  dura  mater,  and  above 
the  seventh  pair  of  nerves.  The  medulla  oblongata  is  more  flattened. 
The  optic  nerves  unite  nearer  the  foramen  opticum  than  in  the  human. 
The  pineal  gland  is  smaller  in  proportion,  and  lies  quite  between  the  two 
testes  [hinder  bigeminal  bodies],  which  are  larger  in  proportion.  The 
vertebral  arteries  have  a  small  canal  of  communication  going  between 
them. 

[The  Chimpanzse  {Simia  Troglodytes,  Blum.^  Troglodytes  niger, 
Geofir.).]  The  Oran  Utan,  sent  from  Sierra  Leone  by  Mr. 
Dubois. 

This  animal  was  a  young  one :  its  mother  was  shot.  Mr.  Afzelius  V 
who  brought  it  home,  said  there  were  many,  and  which  were  near  5  feet 
high.  She  fell,  when  shot,  £rom  a  tree ;  and  in  the  fall  still  held  the 
young  one  to  her,  which  also  brought  it  down,  and  in  the  fall  it  broke 
its  aim. 


*  [Br.  Adam  Aixelius,  a  Swede,  bom  in  1750,  was  a  pupil  of  linnieas :  he  made  a 
▼oyage  to  Sierra  Leone  in  1792,  and  Sir  Joeeph  Baniu  became  possessor  of  part  of 
hisKatnral  Hiitoiy  ooUectiona.  In  1796  be  was  Secretaiy  to  the  Swedish  Embassy 
n  London,  and  in  1812  was  made  Professor  of  Materia  Medica  at  XJpsal.] 
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indies. 
From  the  crown  of  the  head  to  tlie  tuberosity  of  the 

ischium 18 

From  the  connexion  of  the  clayicle  with  the  sternum 

to  the  tuberosity  of  the  ischium 11 

From  the  connexion  of  the  davicle  witii  the  sternum 

to  the  elbow-joint 18 

From  the  elbow  joint  to  the  hand 6| 

Length  of  the  hand 4^ 

From  the  head  of  the  femur  to  the  os  calcis   .     .     .     .  12| 

From  the  head  of  the  femiyr  to  the  knee-joint     •  ,  •     •  ^i 

From  the  knee  to  the  os  calcis 6 

Length  of  the  foot 5^ 

In  the  extended  posture  the  fingers  reach  below  the  knee^ 

[The  Gibbon  {Hylobates  Lar^  (jeoffr.).] 

A  large  black  monkey,  fix)m  Lord  Shelbume*,  of  the  spider-monkey 
kind,  but  has  two  thumbs^.  His  hair  is  black  and  strong :  it  is  not 
longer  on  one  part  than  another,  excepting  on  the  top  of  the  head,  where 
it  is  also  thickest.   .Without  a  tail. 

The  liver  is  exactly  similar  to  the  human.  The  gall-bladder  is  smaller 
than  in  the  human,  and  is  somewhat  contorted. 

The  stomach  is  similar  to  the  human,  but  rather  more  globular. 

The  duodenum  exactly  similar  to  that  of  the  human.  No  yalvulte 
conniventes.  The  last  part  of  the  mesentery  adheres  to  the  back  and 
to  the  psoas  muscle,  on  the  left  side,  as  in  the  human.  The  ceecum  is 
situated,  and  adheres,  as  in  the  human.  The  appendix  [csed]  is  about 
three  inches  long,  and  half  an  inch  in  diameter.     There  is  no  meso- 

^  [The  foUowing  HiinteriAn  preparationB  are  of  the  individual  aboTe  notioed : — 
Nos.  1421,  the  hand;  1422,  the  foot;  1424,  the  head;  2573,  the  external  male  organs  of 
generation.  In  a  young  chimpanzee  of  similar  size,  I  found  the  weight  of  the  brain 
to  be  7  oz.  If  drachm.  As  Tvson  had  published  his  anatomy  of  the  Shiiia  Troglo- 
dytes (Anatomy  of  a  Pigmy,  4to.  1699),  Hunter  appears  not  to  have  recorded  the 
results  of  his  own  dissections.] 

'  [Lord  Shelbume  was  Prime  Minister  in  1782  ;  resigned  February  24th,  1783  ; 
and  became  Marquis  of  Lansdowne,  Noyember  30th,  1784 :  Hunter's  dissection  was, 
therefore,  most  probably  performed  before  that  date.] 

*  [Meaning  that  there  was  a  thumb  on  the  hand  as  well  as  on  the  foot,  whereby 
this  monkey  differed  from  the  true  spider-monkeys,  which  Hunter  knew  to  be  defi- 
cient in  the  thumb  of  the  hand.  Parts  of  the  animal  here  described  are  preserved 
in  the  Hunterian  Collection,  and  were  marked  as  belonging  to  '  Lord  Shelbume's 
monkey.'  From  these  I  determined  the  species  to  be  a  gibbon  {Hylobates^  Kuhl, 
probably  Hyl.  hoar,  or  the  *  Long-armed  ape '  of  Pennant).  The  preparations  include 
—the  cranium,  No.  5030,  Osteol.  Catalogue,  p.  757;  the  kidney,  No,  1233,  Physiol. 
Catalogue ;  the  tongue  and  larynx,  No.  1523,  ih. ;  the  external  ear,  No.  1620,  t^.] 


HTIiOBATES. 


9  '^ 


ceecain.  The  colon  passes  up  the  right  side,  as  in  the  human,  then 
crosses  the  bodj  to  the  left,  passes  down  the  left,  where  it  is  closely 
connected  to  the  neighbouring  parts  as  in  the  human,  and  passes  over 
the  left  psoas  muscle,  but  has  no  sigmoid  flexure.  From  thence  it  passes 
backwards  into  the  pelvis,  and  forms  the  rectom.  If  there  is  any 
difference  between  the  situation  and  adhesions  of  these  parts  described, 
from  those  in  the  human  subject,  it  is  that  the  adhesions  here  are  not 
so  strong  nor  by  such  broad  ligaments. 

The  scrotum  is  more  a  natural  bag  than  is  common  in  monkeys.  The 
penis  has  a  prepuce  adhering  nearer  the  glans  than  commonly  found  in 
monkeys ;  but  not  so  near  as  in  the  human.  The  tunica  vaginalis  is 
common  to  the  testicle  and  spermatic  chord,  and  communicates  with 
the  cavity  of  the  abdomen.  There  is  a  small  bone  in  that  part  of  the 
penis  which  is  between  the  glans  and  the  adhesion  of  the  prepuce  to 
the  penis  \ 

The  kidneys  are  pretty  nearly  of  an  equal  height,  the  left  rather 
higher  than  the  right,  the  same  as  in  the  human,  which  is  contrary  to 
most  other  monkeys  and  brutes.     Each  kidney  has  but  one  mammilla'. 

The  lungs  of  the  left  side  are  divided  into  two  lobes  as  in  the  human ; 
on  the  right  side  into  three,  also  having  the  small  lobe  going  behind 
the  vena  cava.  The  pericardium  adheres  to  the  diaphragm  very  nearly 
as  much  as  in  the  human.  The  vena  cava  inferior  is  very  ne€U*ly  as 
short  as  in  the  human.  The  os  hyoides  has  three  bones,  as  in  the 
human.     There  is  an  uvula'. 

[Hylobates^.]     Trunk  of  a  Monkey,  from  Mr.  Layers. 

The  heart  is  flat,  and  turned  a  little  to  the  left :  the  lower  surface 
lies  on  the  diaphragm,  but  not  so  flat  as  in  the  human ;  so  that  the 
lower  vena  cava  is  a  little  lengthened.  The  lungs  are  divided  intx)  two 
lobes  on  each  side;  the  uppermost  on  the  right  has  a  Assure  on  its 
posterior  sur&ce,  and  the  lower  lobe  sends  in  a  small  process  behind  the 
vena  cava. 

The  liver  is  exactly  as  in  the  human;  also  the  gall-bladder,  the 
stomach,  duodenum,  jejunum,  and  Oium  are  the  same  [as  in  the  human]. 

>  [This  10  a  significant  mark  of  the  inferior  grade  of  the  gibbon  (o  the  chimpansee 
and  orang-utan  in  the  quadrumanoua  series.] 

«  [PJep.  No.  1233.] 

'  [The  instances  of  greater  similitade,  than  in  the  tailed  monkeys,  to  the  homan 
stroctore,  in  the  gibbons  are  equally  or  more  strongly  manifested  by  the  orangs  and 
ohimpanzeee.] 

*  [Hunter  preserved  the  bones  of  this  specimen ;  they  are  No.  5029,  Osteological 
Catalogue,  and  show  it  to  have  been  a  gibbon  by  the  breadth  of  the  sternum  and 
other  characters.] 
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The  duodenum  is  only  seen  a  litde  before  it  passee  through  behind 
the  mesentery ;  it  is  attached  to  the.  back  below  the  pansage  of  the 
duodenum,  although  not  quite  so  low  as  in  the  human. 

An  appendix  csed  about  3  inches  long\  The  csecum  is  not  at- 
tached, nor  is  the  ascending  colon,  to  the  loins,  but  to  the  right  edge 
of  the  mesentery  as  they  pass  up.  At  last  the  colon  is  attached  to  the 
kidney,  and  then  to  the  duodenum,  where  they  cross  one  another  to  go 
across  the  spine :  as  the  colon  passes  down  on  the  left  side  it  makes  a 
turn  or  fold  upon  itself,  which  may  be  called  the  sigmoid  flexure,  only 
here  it  is  higher  than  in  the  human ;  howeyer,  the  pelyis  going  higher 
may  be  one  reason.  No  valvulsB  conniyentes.  The  pancreas  much  as 
in  the  human.    The  uterus,  &c.  lay  in  the  pelvis,  like  a  child's. 

[The  Green  Monkey  {Cercopithecus  Sabaus,  Geoff.).] 

In  a  pretty  laige  she  monkey  of  a  dun  colour  mixed  with  green : — 

The  colon  did  not  adhere  anywhere  but  at  the  beginning  of  the 
transrerse  arch,  and  had  a  very  broad  mesocolon  ever3rwhere  excepting 
at  the  beginning  of  the  arch,  where  the  adhesion  was.  There  was  no 
particular  sigmoid  flexure. 

The  oesophagus  is  longer  bdow  the  diaphragm  than  in  the  human. 

The  liver  does  not  adhere  so  firmly  as  in  the  human,  or  by  so  broad 
a  surface. 

The  clitoris  is  situated  much  as  in  the  human :  there  are  no  nymphae. 
The  meatus  urinaiius  is  much  as  in  the  human.  The  os  tince  is  promi- 
nent and  rough  with  rugse ;  within  the  os  tincsB  are  two  prominences, 
a  lower  and  an  upper,  the  highest  is  the  largest';  from  thence  upwards 
the  uterus  becomes  very  small,  and  there  dilates  into  the  fundus,  which 
becomes  thinner  in  its  coats  towards  the  end,  and  terminates  in  two 
rounded  comers  which  project  a  little  ftirther  than  the  middle  between 
them,  which  is  one  beginning  step  to  the  quadruped. 

In  a  he  one  of  the  same  kind',  the  Uver  was  divided  into  four  lobes ; 
the  left  was  small  and  most  detached,  the  right  was  but  very  little 
detached,  and  passed  in  to  make  the  spigelian  lobe. 

The  little  epiploon  is  more  membranous  and  not  so  loose  as  in  the 
human.  The  thyroid  gland  does  not  unite  before  the  trachea.  The 
arytenoid  cartilage  has  two  small  cartilages  standing  upon  it,  which 
makes  two  points.  The  os  hyoides  does  not  go  to  the  head  as  in  many 
brutes,  but  approaches  nearer  [in  form  to  that  of]  the  brute.     Very 


^  [In  the  chimpanzees  and  orangs  this  'appendix'  has  the  same  relataye  length  as 
in  man.] 
«  [Hunt  Prep.  No.  2817.] 
*  [The  skidl  of  this  monkey  is  No.  5016,  Osteol.  Catalogue.] 
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lai^  salivary  glands,  as  large  as  [those  of  the]  human.  An  nvnla, 
which  I  nevei^saw  before.  The  muscLeB  of  the  larynx  very  like  [those 
of]  l^e  human.  The  digastrious  passes  through  the  stylo -hyddsBUB. 
It  has  a  trochlearJs  muscle  [of  the  eye-hall]  as  in  the  human. 

The  pericardium  adheres  by  a  broad  surface  to  the  diaphragm,  there- 
fore there  is  a  short  vena  cava  iilfeiior.  The  heart  is  not  so  flat  as  in 
the  human,  but  more  so  than  in  the  quadruped.  The  auricles  are  more 
rounded  on  their  anterior  appendixes.  There  is  a  fourth  lobe  to  the 
lungs  which  lies  between  the  heart  and  diaphragm,  so  that  the  heart 
was  some  way  from  the  diaphragm. 

The  fundus  of  the  gall-bladder  appears  in  a  fissure  on  the  convex 
surface  of  the  liver;  the  internal  surface  is  vastly  rugous,  and  the 
papillae  of  these  rugsa  are  lai^  and  hard. 

There  is  a  bone  in  the  penis,  in  length  between  the  glans  and 
attachment  of  the  prepuce.  The  tunica  vaginalis  communicates  with 
the  abdomen. 

The  length  of  the  small  guts  are  three  times  the  length  of  the  animal 
from  head  to  heel,  and  [that  of]  the  great  [gut  is]  just  once  [the  same 
length]. 

[The  Wandbboo  {Macacos  Silemui).'] 

In  a  long-tailed  monkey  there  is  one  panniculus  camosus  that  arises 
£rom  the  os  humeri  just  at  the  insertion  of  the  pectoralis  major,  and 
from  the  fascia  that  the  muscle  throws  over  the  biceps.  This  panniculus 
passes  back  with  the  panniculus  camosus,  spreads  and  is  lost  in  the 
skin  of  the  back  insensibly,  taking  the  same  direction  with  the  latissimus 
dorsi,  so  that  it  covers  that  muscle.  The  other  panniculus  camosus  is 
the  platysma  myoides ;  the  anterior  of  which  is  as  in  the  human,  and 
is  very  strong,  decussating  each  other  at  the  chin.  Its  posterior  edge 
is  continued  back,  and  joins  the  outer  part  of  the  occipito-frontalis,  so 
that  that  part  of  occipito-frontalis  and  this  portion  make  but  one  muscle ; 
and  this  muscle  is  lost  in  the  skin  of  the  neck  just  above  the  termination 
of  the  other  panniculus  camosus ;  so  that  these  two  panniculi  camosi 
of  each  side  will  make  a  kind  of  raph^  in  the  skin  down  the  back. 

The  ocdpito-firontalis,  the  elevatores  auriculae,  and  the  platysma 
myoides  make  but  one  muscle,  and  this  is  the  reason  that  those  animals 
can  move  their  ears  and  skin  of  their  head  so  much  as  they  do.  The  buc- 
cinator muscle  makes  a  bag,  just  before  the  masseter  muscle,  and  before 
the  lower  jaw. 

The  ears  are  a  good  deal  like  the  human,  but,  as  it  were,  irregularly 
formed,  thin  and  black ;  and  when  the  animal  is  erect,  the  ear  is  as  in 
the  human  as  to  situation. 

The  eyes  are  as  large  as  the  human,  and  of  the  same  shape.     The 
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tunica  conjunctiva  is  black  round  the  cornea  for  a  quarter  of  an  inch, 
and  then  becomes  transparent  so  as  to  show  the  white  tunica  albuginea. 
The  tunica  albuginea  is  verj  thin  and  transparent,  so  as  to  show  the 
black  choroid  through  it ;  but  at  its  anterior  part  it  becomes  thick  and 
opaque,  and  thickest  at  edge  of  the  cornea  where  it  is  coTered  by  the 
black  conjunctiva.  The  cornea  is  pretty  thick,  and  is  not  quite  round ; 
is  elliptical  with  one  angle  towards  the  nose,  the  other  outwards.  The 
choroid  coat  has  the  nigrum  pigmentum  on  both  sides,  and  is  very  black, 
and  round  the  edge  of  the  crystalline  lens  the  internal  edge  [of  the 
choroid]  adheres  to  the  edge  of  the  crystalline  and  enters  part  of  the 
vitreous  humour  for  near  three>eighths  of  an  inch:  this  adhesion  is 
very  strong. 

The  ligamentum  ciliare  is  very  strong  and  white  as  in  the  human,  so 

much  so  as  to  aUow  the  choroid  being  torn  all  round  it ;  and  the  iris  the 

same ;  so  that  the  ciliary  processes  are  left  like  a  ring  round  the  cornea. 

The  iris  is  of  a  strong  orange  colour  anteriorly,  but  is  very  black 

posteriorly,  which  shows  that  the  colour  of  the  iris  is  not  from  the 

nigrum  pigmentum:  it  dilates  on  pressing  the  cornea,  but  contracts  again. 

The  optic  nerve  is  smaller  than  in  the  human,  is  a  little  serpentine, 

and  enters  much  about  its  common  thickness  on  the  inner  side  of  the 

asds  of  the  pupil;  where  it  passes  through  the  sclerotic  and  choroid  coats, 

it  is  nearly  as  large  as  at  any  other  part:  when  you  look  upon  its 

tennination  on  the  inside  of  the  eye,  it  appears  to  be  of  a  brownish 

colour^  with  a  little  spot  in  the  middle.     When  entered  the  eye,  it 

divides  into  two  lamellae,  the  exterior  of  which  is  very  tender  and 

thin,  so  that  there  is  no  preserving  it,  and  it  adheres  more  firmly  to 

the  choroid  than  to  the  other  lamella ;  the  other  [lamella  is]  thicker 

and  is  a  good  deal  denser,  but  becomes  thinner  and  thinner  forwards ; 

it  has  the  blood-vessels  in  it,  and  adheres  pretty  iirmly  to  the  vitreous 

humour ;  so  much  so,  that,  if  you  take  hold  of  it,  you  will  raise  the 

vitreous  also.     I  could  trace  it  on  to  the  edge  of  the  circular  nigrum 

that  covers  the  anterior  part  of  the  vitreous  humour,  but  there  they 

seem  to  be  blended.     The  ciystaUine  lens  is  veiy  flat. 

The  muscles  of  the  eye  are  as  in  the  human.  The  brain  is  very  like 
the  human  brain ^.  The  thyroid  glands  are  two,  and  are  very  thin ;  one 
lying  on  each  side  of  the  trachea,  but  not  joined  over  the  trachea  as  in 
the  human,  and  are  very  long,  reaching  from  the  cricoid  cartilage  to 
the  thorax.     The  saoculi  laryngis  are  very  thin  and  deep,  and  at  the 


^  [Has  Hunter  here  miBtaken  the  '  foramen  of  Soemmerring '  for  the  oontiguoua 
termination  of  the  optic  nerve?] 

'  [The  skull,  with  the  calyarium  removed,  is  No.  5003,  Osteol.  Series.  It  shows 
the  specimen  dissected  not  to  have  been  full-grown.] 
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root  of  epiglottis  there  is  a  cavity  that  leads  forwards  to  the  space 
between  the  thyroid  cartilage  and  the  os  hyoidee,  which  is  largest  at  its 
bottom. 

The  right  lung  .is  divided  into  four ;  the  left  into  three  lobes.  The 
contents  of  the  thorax  are  as  in  the  ass. 

The  heart  not  so  pyramidal  and  round  as  in  the  quadruped,  not  so 
flat  and  obtuse  as  in  the  human. 

The  stomach  and  intestines  are  very  much  like  the  human,  but  the 
GBsophagns  below  the  diaphragm  is  rather  longer  and  more  visible ;  but 
the  mesentery  is  thinner  and  the  mesocolon  loose,  so  that  the  colon  is 
not  bound  down  save  at  the  beginning  of  the  transverse  arch,  and  that 
is  chiefly  to  the  duodenum.  The  appendix  cseci  is  about  half  an  inch 
long,  and  is  of  a  pyramidal  figured  The  lymphatic  glands  in  the 
mesentery  are  very  few,  and  are  chiefly  at  the  root  of  the  mesentery. 

The  length  of  the  animal  was  2  feet  2  inches ;  the  length  of  the  small 
intestines  7  feet  4  inches ;  the  length  of  the  great  intestines  1  foot  8 
inches:  which  is  four  times  the  length  of  the  animal.  There  were 
valvulae  conniventes,  but  they  were  very  small. 

The  situation  of  the  colon  is  not  so  regular  as  in  the  human,  which 
perhaps  is  the  reason  that  the  epiploon  is  not  attached  to  the  whole 
length  of  the  transverse  arch.  The  epiploon  is  pretty  large,  is  attached 
to  the  stomach  anteriorly  as  usual ;  but  posteriorly,  and  on  the  left,  to 
the  lower  edge  of  the  pancreas,  and  on  the  right  to  the  beginning  of 
the  transverse  arch  of  the  colon. 

The  liver  adheres  to  the  diaphragm,  as  common.  It  is  divided  into 
three  lobes,  besides  the  lobulus  Spigelii.  The  middle  lobe  is  the  largest, 
which  is  partly  divided,  as  in  the  human,  by  the  ligamentum  rotundum. 
The  gaU-bladder  adheres  to  the  middle  lobe  on  the  right  of  the  ligament : 
it  has  no  cyst-hepatic  ducts,  and  very  little  length  of  cystic  duct. 

The  kidneys  are  conglobate ;  they  have  only  one  mammilla. 

The  uterus  is  very  like  that  of  the  human,  but  the  angle  is  rather 
more  sharp.  The  round  ligaments  as  they  pass  out  of  the  abdomen 
have  a  little  sheath  made  up  of  the  peritonaeum,  which  goes  with  them 
for  half  an  inch,  and  terminates  in  a  blind  end :  afterwards  the  liga- 
ment goes  as  in  the  himian. 

The  bladder  is  a  little  more  pendulous  than  in  the  human,  and  there- 
fore more  of  the  shape  of  the  quadruped. 

Upon  the  ossa  pubis  are  placed  two  swellings,  one  on  each  side  of  the 
ditoris,  making  a  kind  of  prepuce.  From  these  two  there  pass  back- 
wards two  ridges  which  swell  again,  and  make  the  two  labia,  between 

1  [Probably  an  example  of  a  Tarietj.] 
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which  runs  a  grooye  leading  from  the  clitoris  to  the  vagina.  Between 
these  two  labia  passes  in  the  common  vagina  S  about  an  inch  in  length : 
then  begins  the  tnie  vagina,  at  the  mouth  of  which  is  the  meatus 
urinaiiusy  and  a  sort  of  hymen  or  carunoula  myrtiformis.  The  vagina 
IB  pretty  much  like  that  of  the  human.  The  clitoris  is  pretty  long, 
and  its  end  prominent,  which  is  a  little  bifurcated.  The  plexus  reti- 
formis  is  much  as  in  the  human'. 

[The  Wandeeoo  {Macacus  SilemUy  Linn.).] 

In  another  large  one  [Ml-grown]  that  I  examined  at  the  same  time, 
I  found  only  these  differences.  There  were  not  tl\e  two  swellings  on 
the  sides  of  the  clitoris,  nor  was  the  clitoris  so  long ;  but  instead  of 
swellings  there  was  a  kind  of  prepuce  that  surrounded  the  clitoris,  but 
it  was  very  long  and  wide  ;  and  as  the  clitoris  was  not  so  long  nor 
so  protuberant,  they  did  not  lie  so  far  on  ossa  pubis. 

The  bladder  was  not  so  pendulous.  The  pubis  was  larger,  so  that 
its  contents  was  more  as  in  the  human  subject  to  appearance.  There 
was  not  the  least  sign  of  an  appendix  cseci!  The  cs&cum  was  as  in  the 
human. 

The  length  of  the  animal  was  3  feet ;  the  small  intestines  8  feet ;  the 
great  intestines  4  feet,  which  is  four  lengths  of  the  animal. 

The  heart  is  more  like  that  of  the  human,  that  is,  not  so  round,  broader 
at  its  basis,  and  more  obtuse  at  its  point.  The  hearts  of  both  speci- 
mens were  pretty  much  fasciculated,  as  in  the  human. 

[The  Beown  Monket  {Macacus  nemestnnuSflArm.^),'] 

In  a  pretty  large  male  monkey  I  observed  the  digastric  muscle ;  and 
in  this  animal  it  seems  clear  that  the  posterior  belly  depresses  the  lower 
jaw,  for  it  makes  but  a  very  little  angle  with  the  anterior  belly. 

There  was  a  cartilage  on  each  side  loosely  fixed  to  the  root  of  the 
arytenoid  cartilage,  where  the  saoculus  laryngis  is  fixed,  passing  up 
to  the  rimula  laryngis,  making  a  point  between  the  epiglottis  and  the 
point  of  the  arytenoid  cartilage :  this  is  a  little  more  like  [the  larynx  of] 
the  dog  than  [of]  other  animals.  There  was  a  congeries  of  small 
glandular  bodies  placed  in  a  row  under  the  tongue,  and  in  its  direction 
making  a  small  protuberance  along  the  surface :  I  imagine  these  to  be 
similar  to  the  [part  called  the]  '  worm'  [in  the  dog]. 

The  heart  was  pretty  much  like  the  human,  but  with  not  so  much  of 

^  [The  yagina  in  advance  of  the  nretliral  aperture.] 

>  [Hunt  Prep.  No.  2816.] 

3  [The  akull  of  this  apecimen  ia  No.  4828,  Osteol.  Catalogue.] 
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that  flat  suiface :  it  had  a  long  vena  cava  inferior.  The  pericardium 
does  not  adhere  to  the  diaphragm :  there  are  two  arteries  arising  from 
the  curve  of  the  aorta. 

The  duodenum  is  not  anywhere  entirely  coyered  as  in  the  human, 
where  it  passes  behind  the  colon  and  mesentery ;  for  the  colon  is  loose 
everywhere,  excepting  that  it  is  rather  more  bound  at  the  transverse 
arch  than  in  the  angle.  The  caecum  is  rather  longer  than  that  of  the 
human ;  there  is  no  appendix  caeci ;  the  colon  [measured]  one  length 
and  a  quarter  [that]  of  the  animal ;  the  small  guts  two  lengths  and  a 
half.  I  could  not  observe  any  valvulse  conniventes.  The  liver  is  made 
up  of  four  lobes.  The  gall-bladder  is  attached  to  the  third  from  the 
right  lobe,  which  is  the  largest.  The  left  kidney  was  a  little  lower  than 
the  right.  The  capsula  renalis  has  much  of  the  texture  of  that  in 
the  human. 

The  scrotum  is  not  very  large,  and  not  so  distinct  from  the  other 
skin  and  cellular  membrane  as  it  is  in  the  human,  so  that  when  the 
testicles  are  squeezed  out  it  is  pretty  flat.  The  penis  is  something  like 
the  human,  but  has  a  much  longer  preputium,  more  like  that  in  brutes  ^, 
for  it  is  attached  to  the  penis  half-way  down,  so  that  the  angle  of  re- 
flection is  about  the  middle  of  the  penis ;  and,  when  it  is  brought  over 
the  glans  in  the  flaccid  state  of  the  pems,  all  the  skin  of  the  penis  is  like- 
wise brought  over,  so  that  the  penis  is  entirely  hid,  as  it  were,  in  the 
common  skin. 

The  testes,  tunica  propria  testis,  and  the  tunica  vaginalis  of  the 
spermatic  chord,  are  all  like  those  in  the  brute.  On  the  right  side  it 
seemed  to  be  diseased,  and  there  was  a  kind  of  hernia  made  by  the 
epiploon,  and  just  above  the  tunica  propria  there  was  the  septum  as  it 
is  called.  But  I  suppose  all  this  was  from  disease,  as  there  was  nothing 
of  this  sort  on  the  left  side. 

The  erectores  penis  are  very  large,  and  do  not  seem  to  take  their 
oritgin  frt>m  the  ischium,  but  from  the  body  of  the  cms,  and  are  inserted 
into  it  again ;  so  that  they  are  farther  on  the  penis  than  common,  and 
between  them  is  almost  hid  the  urethra.  The  acceleratores  seminis  are 
very  strong,  are  not  lost  in  the  body  of  the  penis,  nor  do  they  come  so 
£ar  up  as  the  erectores  do,  so  that  between  the  ereetores  is  only  the 
urethra.  The  membranous  part  of  the  urethra  is  pretty  long,  because 
the  ossa  pubis  are  broad,  and  the  membranous  part  is  plainly  muscular. 
(}owper's  glands  are  very  large,  but  I  could  not  find  their  ducts.  The 
urinary  bladder  is  more  prominent  than  in  the  human;  there  is  a 
pretty  thin  adhesion  between  the  bladder  and  rectum,  not  by  such 

^  [Meaning  ordinary  quadrnpeda^  e,ff.  the  dog.] 
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broad  surfaces  as  in  the  hiunan,  so  that  the  vesiculse  Bemiuales  may  be 
seen. 

The  prostate  gland  is  very  like  that  of  the  human.  The  vesicule 
seminales  are  pretty  large,  are  much  like  the  human,  and  [their  ducts] 
enter  like  [those  of]  the  human  \ 

The  muscles  of  the  anus  are  like  [those  in]  other  brutes. 

[Albino  Variety  of  a  Macacus.]     Bailey's  Monkey,  of 

which  I  have  a  painting'. 

The  caecum  is  loose  and  pendulous.  The  colon  is  attached  to  the 
right  side,  just  where  it  is  going  to  make  the  transverse  arch ;  it  then 
goes  across  the  body  in  very  loose  convolutions,  and  goes  down  the  left 
side  without  any  attachment ;  but  on  the  mesocolon  it  is  also  thrown 
into  very  large  convolutions.  The  mesocolon  is  very  long,  which 
admits  of  the  colon  varying  its  situation.  The  colon  has  three  longitu- 
dinal ligaments  upon  it. 

The  epiploon  is  attached  anteriorly  to  the  spleen  on  the  left,  which  is 
rather  lower  down  than  common ;  also  to  the  great  curve  of  the  stomach, 
to  the  beginning  of  the  duodenxmi,  to  that  part  of  the  colon  which  is 
fixed,  and  to  a  little  part  of  the  transverse  areh :  it  then  attaches  itself 
to  the  root  of  the  mesocolon  continued  to  the  left  side  along  the  lower 
edge  of  the  pancreas  near  the  spleen. 

The  liver  is  principally  on  the  right  side,  is  divided  into  four  lobes, 
the  three  anterior  making  up  the  body  of  the  liver,  the  posterior  being 
the  lobulus  Spigelii.  Of  the  three  anterior  lobes,  the  left  is  the  smallest 
and  thinnest.  The  right  lobe  is  the  next  in  size,  and  is  thick ;  the 
middle  lobe  is  the  largest,  into  which  passes  the  round  ligament  into  a 
pretty  deep  fissure.  Upon  the  right  edge  of  the  third  lobe  is  attached 
the  gall-bladder. 

The  anterior  mediastinum  is  a  pretty  broad  membrane,  so  that  the 
heart  is  some  way  from  the  sternum.  The  lungs  on  the  right  side  is 
divided  into  three  lobes,  besides  the  lobe  which  passes  between  the  heart 
and  diaphragm.     The  left  lung  is  divided  into  two  lobes. 

The  tunica  vaginalis  testis  communicates  with  the  abdomen. 

The  buttocks  were  covered  with  a  bright  red  skin  inclining  to  pink 
or  Modena,  under  which  the  tuberosities  of  the  ischium  are  covered 
with  a  great  quantiiy  of  fat  of  a  hardish  texture,  covering  the  bones 
like  a  cushion,  while  the  other  parts  are  but  lean. 


1  [Hunt  Prep.  No.  2569.] 

*  [This  pftinting  ia  preserved  in  the  Royal  Coll^  of  Surgeons,  London.] 
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[Thb  Pig-faced  Baboon  {Pegno  porcariuSj  Kuhl).]     Mr.  Gouffl^s 

Monkey,  of  which  I  have  a  paintmg\ 

The  duodenum  passed  to  the  right  aB  in  the  hmnan^  then  downwards, 
sinkmg  behind  the  beginning  of  the  transverse  arch  of  the  colon  to 
which  it  adhered,  then  emerging  below  the  posterior  sor&ce  of  the  root 
of  the  mesentery  to  which  it  is  attached  as  it  is  taming  to  the  left ;  it 
then  gets  upon  the  left  edge  of  the  mesentery,  and  becomes  a  loose  intes- 
tine, forming  the  jejunum  and  ilium^  which  were  without  valvuLn 
conniventes. 

These  small  intestines  gradually  pass  from  the  left  above  to  the  right 
downward  in  various  convolutionB,  and  their  termination,  or  ilium, 
enters  the  caecum  just  before  the  right  psoas  muscle.  Between  the  ilium 
and  the  caecum  there  is  a  mesentery  of  the  whole  length  of  the  caBcum, 
which  is  just  opposite  the  common  mes^itery. 

The  caecum  was  loose,  unattached,  excepting  by  the  mesentery,  which 
was  the  right  edge  of  the  common  mesentery. 

The  colon  at  its  beginning  is  loose  also,  except  where  it  is  attached 
to  the  same  mesentery.  At  the  upper  part  of  the  colon,  just  before  it 
crosses  the  abdomen,  it  is  attached  to  the  loins,  duodenum,  &c.,  then, 
crossing  the  body,  it  becomes  a  very  loose  intestine,  having  a  very 
broad  mesocolon.  This  transverse  arch  of  the  colon  is  of  considerable 
length,  and  is  therefore  thrown  into  a  number  of  convolutions.  When 
got  to  the  left  side  it  passes  down  unattached  to  anything  but  its  meso- 
colon, which  is  becoming  narrower  and  narrower  as  it  approaches  the 
rectum,  which  is  at  last  attached  to  the  sacrum  by  a  broad  surface,  and 
as  it  passes  over  the  left  psoas  muscle  it  is  thrown  into  larger  convolu- 
tions :  it  has  three  longitudinal  bands,  as  in  the  human  subject,  but  not 
80  broad. 

The  epiploon  is  attached  anteriorly  to  the  great  curvature  of  the 
stomach,  but  not  to  the  left  or  great  end ;  it  is  connected  on  the  right 
to  the  pylorus  and  duodenum,  and  to  the  b^;inning  of  the  transverse 
arch  of  the  colon.  Then  it  seems  to  bend  round  to  form  the  posterior 
part,  for  posteriorly  it  is  attached  to  a  little  part  of  the  beginning  of 
the  transverse  arch  of  the  colon  below  the  above ;  then  to  the  root  of 
the  mesocolon  and  lower  edge  of  the  pancreas  on  the  left  to  the 
spleen.  It  is  a  broad  flat  membrane,  making  one  large  pouch,  covering 
the  whole  intestines,  having  its  loose  edges  tucked  in  behind  them  all 
round  the  tat  accompanying  the  vessels,  and  of  course  it  Ib  very  thin 
between. 

'  [ThiB  painting  is  preBenred  in  the  Bojal  OoU^ge  of  Sargeons,  London.] 
VOL.  n.  c 
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The  liver  is  divided  iato  three  lobes,  besides  the  lobulus  Spigelii.  The 
middle  lobe  of  the  three  is  by  much  the  largest,  and  the  left  the  smallest. 
The  middle  lobe  has  a  fissure  in  it,  into  which  passes  the  ligamentom 
rotondum  as  in  the  human,  from  which  along  the  upper  surface  passes 
the  falciform  ligament.  On  the  right  of  this  fissure,  and  on  the  under 
side,  is  attached  the  gall-bladder,  much  as  in  the  human. 

The  spleen  is  a  fiat  triangular  body,  not  situated  so  high  up  and  back- 
ward as  in  the  human.  One  angle  is  attached  to  the  stomach,  another 
to  the  kidney,  and  the  other  to  the  epiploon.  The  kidneys  were  conglo- 
bate, and  the  right  stands  about  an  inch  higher  than  the  left.  The 
mediastinum  is  about  an  inch  broad.  The  pericardium  adhered  by  a  broad 
surface  to  the  diaphragm,  therefore  the  inferior  vena  cava  is  short. 

The  limgs  on  the  right  side  are  divided  into  three  lobes,  besides  the 
lobe  that  lies  behind  the  vena  cava  inferior,  which  is  small  on  account 
of  the  shortness  of  the  vena  cava  inferior.  The  lungs  on  the  left  side 
are  divided  into  two  lobes,  the  uppermost  of  which  is  half  divided. 

The  bladder  is  connected  anteriorly  and  laterally  to  the  surrounding 
parts,  as  in  the  human  subject.  The  bladder  and  vesicidae  seminales 
adhere  to  the  rectum  by  a  broad  surfEtoe.  The  scrotum  is  placed  a  con- 
siderable way  down  between  the  thighs,  to  which  it  is  attached  laterally 
through  almost  its  whole  length,  so  that  it  does  not  hang  pendulous. 
The  testicles  are  large,  connected  posteriorly  to  the  tunica  vaginalis  by  a 
thin  membrane.  The  spermatic  chord  is  long,  and  is  connected  in  the 
same  manner  to  the  tunica  vaginalis  through  its  whole  length ;  but 
where  it  passes  through  the  abdominal  muscles,  this  attachment  is  very 
narrow ;  but  when  it  has  emerged  from  the  belly,  it  becomes  broader  and 
broader  as  it  approaches  the  testicle.  Upon  this  membrane  passes  up 
the  vas  deferens ;  the  testicle  has  the  artery  running  under  the  tunica 
albuginea  in  convolutions  the  same  as  in  the  quadruped. 

The  tunica  vaginalis  communicates  with  the  abdomen,  and  at  its  be- 
ginning, where  it  passes  through  the  abdominal  muscles,  it  is  small,  but 
from  thence  becomes  larger  and  laiger  to  the  testicle.  The  cremaster 
muscle,  which  is  very  strong,  is  spread  on  the  external  surface  of  the 
tunica  vaginalis.  The  perns  in  its  flaccid  state  lies  between  the  two 
testicles,  the  prepuce  not  projecting  beyond  the  scrotum,  all  making  one 
flat  surface  between  thigh  and  thigh :  there  is  no  freenum.  The  peri- 
neum is  continued  firom  the  anus  down  to  the  lower  edge  of  the 
scrotum. 

The  penis,  as  it  comes  out  from  the  pubis,  rather  descends ;  it  does 
not  come  along  the  pubis  as  in  the  quadruped ;  and,  as  the  direction  of 
the  pubis  is  more  in  the  line  of  direction  of  the  animal,  the  penis 
in  a  flaccid  state  comes  out  from  it  at  right  angles,  and,  afterwards 
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bending  down,  its  direction  becomes  the  same  as  the  sur&ce  of  the 
scrotum. 

There  are  two  small  muscles  which  arise  from  the  crura  penis,  which 
run  along  the  body  of  the  penis,  and  are  inserted  into  two  small  tendons 
which  continue  the  same  course  along  the  back  of  the  penis,  and  are  at 
last  lost  or  fbced  into  the  penis  near  the  glans. 

The  davides,  instead  of  being  placed  horizontally,  rise  obliquely 
upwards  towards  the  shoulders,  which  gives  the  animal  the  appearance 
of  having  a  short  neck.  Their  connexion  with  the  sternum  is  looser 
than  in  the  human  subject. 

The  two  swellings  on  the  lateral  and  upper  parts  of  the  head,  covered 
with  white  hairs,  are  the  temporal  muscles,  which  must  be  very  strong 
for  their  size^ 

[Thb  Black  Baboon  {Oynoeephah^  sphmffiolay  Harm)'.] 

In  a  large  baboon  monkey  the  contents  of  the  thorax  were  much  as 
in  the  dog.  The  vesiculse  seminales  were  seen  in  the  pelvis  without 
dissection.  There  are  two  small  muscles  [compressores  venee  dorsalis 
penis]  on  the  fore-part  of  the  penis  near  the  root,  as  in  the  squirrel. 
There  was  a  small  bone  in  the  penis  near  the  glans.  The  tunica 
vaginalis  communicates  with  the  cavity  of  the  peritoneum  as  in  most 
brutes.  The  cremaster  is  lost  on  that  part  of  the  tunica  vaginalis  that 
adheres  to  the  lower  end  of  the  testes. 

The  testes,  and  the  ramifications  of  their  vessels,  are  as  in  brutes. 
There  is  an  attachment  of  epiploon  to  each  testis  by  a  very  small  elon- 
gation of  it :  this  attachment  is  to  the  same  part  of  each  testis,  and  the 
very  same  sort  of  attachment  in  each. 

[The  Mandrill,  or  Bib-nosed  Baboon  (Papio  itfaimon^Linn.).] 

The  Ali-Masca  or  Satyr*. 

The  lungs  are  divided  into  four  lobes  on  the  right  side,  two  large,  viz. 
the  upper  and  lower,  and  one  smaller  or  middle  and  anterior,  and  the 
lobe  behind  the  vena  cava  which  is  a  very  small  one,  not  passing  down 
between  the  heart  and  diaphragm :  there  are  two  lobes  on  the  left  [side 
of  the  chest].  The  pulmonary  cells  are  larger  than  those  of  the  human 
or  most  other  animals. 

The  trachea  is  not  dosed  behind,  but  [the  ends  of  the  rings  are] 


>  [The  skull  of  this  baboon  is  No.  4723,  Ostoological  Catalogue.] 
»  [The  skull  of  this  baboon  is  No.  4747,  Osteological  Catelogue.] 
s  [The  skuU  of  this  baboon  is  No.  4721,  Osteological  Catalogue.] 
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muoh  nearer  fhan  in  the  human :  the  rings  are  partly  bony  and  partly 
cartilaginoas. 

The  heart  is  not  80  broad  at  the  baae  as  in  the  human,  nor  so  flat ; 
and  the  two  yentiicles  are  more  twisted  or  plaited  npon  one  another. 
The  left  ventricle  is  long,  and  to  appearance  a  ronnded  distinct  body, 
the  obliquity  [of  the  heart  is]  nearly  equal  to  that  in  the  human ; 
therefore,  to  appearance,  there  is  but  a  very  short  inferior  vena  cava ; 
but  it  passes  a  htUe  way  along  the  diaphragm  before  it  perforates  that 
part. 

From  the  curve  of  the  aorta  arises  two  arteries ;  the  first,  a  large  one, 
is  the  common  trunk  of  the  right  subclavian  and  of  the  two  carotids, 
the  second  is  the  left  subclavian. 

The  duodenum  is  very  much  as  in  the  human :  it  is  first  covered  by 
the  beginning  of  the  transverse  arch  of  the  colon ;  then  by  the  mesen- 
tery, which  is  attached  to  the  back,  below  the  transverse  turn  of  the 
duodenum.  There  are  no  valvulsd  conniventes.  The  ileum  passes  to 
the  right  and  enters  the  colon.  The  caecum  is  not  attached  to  the 
right  psoas  muscle,  but  is  loose.  There  is  no  appendix  csed;  but  there 
is  a  point  where  it  would  be  in  the  human. 

The  colon  is  attached  to  the  right  edge  of  the  mesentery,  both  of  which 
are  attached  to  the  right  loins,  kidneys,  &c. ;  it  then  crosses  the  spiue, 
being  attached  to  the  duodenum  at  its  beginning  to  cross ;  from  thence 
it  continues  its  course,  becoming  looser  and  looser  as  it  approaches  the 
left  side,  beginning  first  to  have  a  mesocolon  where  it  leaves  the  duo- 
denum, which  mesentery  becomes  broader  to  the  left.  When  [the  colon 
has]  got  to  the  left  loins  it  passes  down  to  the  pelvis,  whose  direction 
is  more  backwards  than  in  brutes.  The  colon  has  three  longitudinal 
bands,  and  consequently  is  sacculated. 

The  liver  is  large  and  thick ;  it  is  partially  divided  into  four  lobes ; 
what  answers  to  the  left  lobe  in  the  human  being  half  divided,  the  right 
lobe  also  being  half  divided ;  and  there  is  a  lobulus  Spigelii,  making  in 
all  four.  But,  according  to  the  idea  of  the  human  liver  being  of  two 
lobes,  then  this  animal  should  have  five ;  for,  of  the  three  lobes,  the 
middle  is  the  largest,  and  has  the  fissure  on  its  middle  part  for  the  round 
ligament. 

The  gall-bladder  lies  in  a  shallow  sulcus  of  the  middle  lobe,  on  the 
ri^t  of  the  sulcus ;  it  is  of  an  oblong  oval  figure,  very  similar  to  that  of 
the  human,  with  its  thick  end  at  the  edge  of  the  liver.  There  is  a 
ductus  hepaticus  and  a  ductus  cysticus,  and  of  course  a  ductus  com- 
munis choledochus.  The  pancreas  is  exactly  as  in  the  human,  which 
is  owing  to  the  duodenum  being  as  in  the  human.  The  spleen  is  very 
similar  to  the  human  spleen. 
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The  epiploon  is  very  similar  to  that  in  the  human:  its  anterior 
attachment  is  the  same :  its  posterior  attachment  is  to  the  colon  on  the 
right  side^  as  in  the  human ;  but  it  leayes  the  colon  and  passes  along 
the  upper  surfistce  of  the  mesocolon  to  the  left  side,  and  on  the  left  is 
attached  to  the  diaphragm,  spleen,  &c.  It  was  divided  iQto  two  bags,  a 
light  and  a  left,  by  a  partition ;  but  whether  this  was  from  disease  or 
was  natural,  I  cannot  say. 

The  kidneys  are  oongbbate;  not  quite  so  flat  as  in  the  human, 
although  not  much  rounder;  therefore  somewhat  more  prominent,  and 
also  not  quite  so  much  fixed  to  the  loins.  There  is  but  one  mammilla, 
which  is  long,  but  the  beginning  of  the  medullary  substance  was  some- 
what separated. 

The  skin  of  the  penis  is  projecting  and  inverted,  forming  a  prepuce  when 
not  erected,  but  covering  the  elongated  penis  by  [this]  being  pushed  into  it 
when  erected ;  it  is  fixed  to  the  penis  by  dose  cellular  membrane  for  an 
inch  and  a  half  behind  the  glans ;  but  is  loosely  connected  to  the  penis 
firom  that  on  to  the  common  skin  of  the  belly,  which  loose  connexion 
admits  of  the  formation  of  the  prepuce  when  the  penis  is  in  a  state  of 
rest.  The  glans  seems  to  be  something  superadded,  as  in  the  human,  and 
something  of  the  same  shape :  it  \b  split  almost  into  two  for  a  little  way 
at  the  end  and  lower  part.  The  corpus  spongiosum  urethree  is  not  con- 
tinued along  the  membranous  part  of  the  urethra  as  in  many  quadru- 
peds :  the  corpus  cavemosum  comes  forward  to  near  the  glans,  the  re- 
mainder of  which  is  in  part  taken  up  with  a  bone :  this  bone  passes  on 
into  the  gplans,  beyond  where  it  is  slit,  so  that  the  bone  is  continued 
into  one  side  of  the  urethra. 

The  vesiculsB  seminales  appear  in  the  pelvis :  a  great  part  of  them  are 
covered  with  the  peritoneum :  they  are  very  large,  and  consist  of  one 
main  duct,  sending  off  a  number  of  others  which  again  are  subdivided, 
and  at  last  terminate  in  cells  like  those  of  the  lungs.  The  duct  of  the 
yesicula  and  the  vas  deferens  communicate  some  way  before  they 
enter  the  urethra.  It  would  appear  that  there  are  two  kinds  of  pro- 
state glands,  viz.  one,  as  it  were,  enclosing  the  bladder,  and  another 
dose  upon  that :  their  structure  and  colour  are  different  \ 

The  scrotum  is  not  so  pendulous  and  circumscribed  as  in  the  human, 
not  having  ihat  determined  neck  which  the  human  scrotum  has,  being 
much  broader  and  flatter,  so  as  not  to  be  in  a  line  with  the  abdomen. 

The  perineum  is  very  long,  and  may  be  said  to  take  in  the  lower  part 
of  the  scrotum ;  or  that  the  anterior  surface  of  the  scrotum  terminates 
at  once,  or  makes  an  angle  with  the  perineum.  \. 

-  iBiin — — ^^ — . — » . ^ — ^_       ,      1,1,       ,  ,  ,  , 

'  [Hunt.  Preps.  Not.  2567  and  2568.] 
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The  testes  are  larger  than  a  man's :  the  spermatio  vessels  make  a 
thicker  body  before  they  enter  the  testes  than  in  man,  and  the  entiy 
appears  contorted  on  the  tunica  albnginea,  as  in  the  qoadruped.  The 
tunica  yaginalis  communicates  with  the  abdomen :  it  is  very  thick  at 
the  lower  part  where  it  covers  the  testis,  but  very  thin  near  the  abdo* 
men.  The  cremaster  mnsde  is  lost  npon  it,  is  very  strong,  and  is 
capable  of  pnUing  the  testis  as  high  as  the  abdominal  ring. 

On  the  fbre-part  of  the  neck,  immediately  under  the  skin  and  platysma 
myoides,  there  is  a  lai^  cavity  [sacculus  laryngis]  extending  firom  the 
upper  and  fore-part  of  the  breast  to  above  the  os  hyoides  or  angle  of 
the  neck  and  the  chin.  At  the  lower  part  it  extends  outwards  before 
the  anterior  ends  of  the  clavicles  for  more  than  half  their  lengths  before 
the  lower  ends  of  the  stemo-mastoideus  muscles  to  their  outer  edge, 
crossing  them  obHquely  upwards,  as  the  muscles  pass  obliquely  back- 
wards in  their  passage  upwards ;  its  extent  laterally  at  the  upper  part 
is  in  the  sides  of  the  larynx  towards  the  outer  beUy  of  the  digastric 
muscle.  The  anterior  side  of  this  cavity  is  the  sMn  and  platysma 
myoides.  The  posterior  side  is  made  up  at  the  lower  part  by  the  upper 
part  of  the  sternum  and  clavicle,  by  the  lower  half  of  the  stemo- 
mastoideus,  and  laterally,  above,  by  the  sides  of  the  larynx,  the  anterior 
part  of  the  neck  and  the  vessels  going  to  the  head,  &o.  The  stemo- 
hyoidei  muscles  approach  one  another  as  they  pass  up,  and  as  the  os 
hyoides  projects  forwards  over  the  thyroid  cartilage :  these  muscles  at 
their  insertion  make  a  prominent  ridge,  behind  which  there  is  a  com- 
munication between  the  right  and  left  sides  of  this  cavity;  from  thence 
there  is  a  passage  into  the  larynx,  just  at  the  root  of  the  epiglottis  :  the 
passage  will  admit  a  finger.  As  this  passage  is  above  the  glottis,  it  can 
have  no  effect  upon  the  organ  of  sound. 

The  arm  and  fore-arm  are  extremely  strong.  The  arm  is  thicker 
than  that  of  a  man's.  The  hand  is  extremely  small.  The  nails  upon 
the  thumbs  are  very  much  like  that  of  the  human ;  those  of  the  fingers 
are  narrower  and  more  convex  in  every  direction,  especially  £rom  side 
to  side.  The  palm  of  the  hand  is  a  compound  between  tiiat  of  the 
human  and  of  many  brutes ;  but  is  most  like  the  human.  The  small 
baU  of  the  hand,  or  that  opposite  to  the  thumb,  is  placed  i^ther  up 
the  arm  than  in  the  human,  and  is  more  circumscribed.  The  balls  on 
the  ends  of  the  fingers  are  thicker. 

As  the  hand  and  fingers  were  extremely  small  in  proportion  to  the 
powers  which  moved  them,  it  is  natural  to  suppose  that  they  were  not 
intended  for  any  great  variety  of  motion,  but  just  to  hold.  It  would 
not  appear  that  they  have  any  great  variety  of  motion.  The  arms  are 
short  in  comparison  to  many  other  [Quadrumanes]. 
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The  foot  is  larger  in  proportion  to  the  size  of  the  hand,  for  a  baaiB  to 
Btand  upon.  It  is  made  for  dunbing  or  holding,  having  a  lateral  motion 
to  the  thnmb. 


In  examining  another  speeimen  the  heart  seemed  flatter,  and  not 
so  much  twisted ;  and  the  epiploon  was  only  one  bag. 

In  a  she  monkey  [Papio  Maimon]  that  they  called  a  '  woman  tiger  ^' 
there  is  a  digastric  muscle.  It  does  not  make  the  angple  that  the 
digastric  in  the  human  does,  nor  is  it  bound  near  so  firmly  to  the  os 
hyoides :  the  principal  binding  is  to  the  other  muscle  on  the  other  side 
by  a  thin  feuscia.  However,  the  stylo-hyoideus  encloses  it  as  in  the 
hmnan.  The  thyroid  gland  is  much  as  in  the  hxmian :  they  [the  lobes] 
have  a  very  short  [intercommunicating  band  ?]. 

The  hmgs  are  divided  into  three  lobes  on  eadi  side,  owing  to  the  axis 
of  the  heart  being  more  in  the  direction  of  the  animal's  body.  The 
pericardium  b  connected  to  the  diaphragm  by  a  thin  membrane,  about 
half  an  inch  broad :  this  membrane  is  single,  so  that  there  is  no  cavity 
for  a  lobe  of  the  lungs,  as  in  bmtes.  The  'situation  of  the  heart  is  a 
good  deal  as  in  the  human,  so  that  the  broad  surface  can  rest  upon  the 
diaphragm  when  [the  animal  is]  erect.  Tins  seems  to  be  the  cause  for 
the  situation  of  the  heart  in  the  human  subject.  The  duodeniun  is 
pretty  much  as  in  the  human,  but  rather  more  loose ;  for,  after  it  has 
got  below  the  beginning  of  the  t|;ansyerse  arch  of  the  colon,  it  can  be 
seen  in  its  whole  course  behind  the  mesentery  by  turning  the  mesentery 
up,  so  that  the  mesentery  does  not  adhere  to  the  spine  below  the 
duodenum.  There  are  no  valvule  conniventes.  The  caBcum  does  not 
adhere  to  the  right  side,  but  is  loose ;  and  the  colon  on  the  right  side 
only  adheres,  as  in  the  human,  at  the  an^^e  where  it  is  going  to  make 
the  transverse  arch ;  so  that  it  is  only  at  the  upper  part  of  the  winding 
portion  that  it  adheres.  The  colon  has  three  ligaments,  [longitudinal 
bands]  which  terminate  on  the  rectum  as  in  the  human. 

The  liver  is  divided  into  three  lobes,  besides  the  lobulus  8pigelii :  the 
middle  lobe  is  the  largest,  and  has  a  fissure  in  it,  Hke  the  human,  for 
the  foetal  vein,  and  has  the  gall-bladder  attached  to  it:  the  duct  of  it 
is  like  the  human.  The  lobulus  8pigelii  is  continued  to  the  right,  out 
from  behind  the  little  epiploon,  and  makes  a  little  lobe  there.  The 
pancreas  is  just  as  in  the  human ;  so  is  the  epiploon. 

The  contents  of  the  pelvis  are  a  good  deal  as  in  the  human,  but  more 


^  [In  Bradley's  *  Philoeophical  Account  of  the  Works  of  Nature,'  p.  117,  the 
mandrill  is  called  the  '  Man-tiger  from  Africa/] 
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forwards  or  nearer  the  middle  of  the  pelvis,  as  the  pelvis  itself  is  not  so 
deep,  being  more  like  that  in  the  hnman  foetos. 

The  uterus  was  longer  than  in  the  human,  and  much  smaller  in  pro- 
portion, and  approached  to  that  of  the  quadruped. 

She  died  in  what  they  called  *  in  heat;'  for  the  external  labia  and  all 
about  the  anus  and  perineum  were  very  much  distended,  larger  than 
one's  two  fists.  The  glans  ditoridis  was  become  quite  smooth  by  the 
distension,  and  the  yagina  was  become  very  large  and  rugous.  This 
distension  was  owing  to  a  fluid  that  had  got  into  those  parts ;  for,  when 
cut  into,  it  was  just  like  a  wateiy  scrotum.  The  clitoris  was  very  large 
and  long,  about  3  inches  in  length,  much  longer  than  at  other  times. 
I  should  imagine  it  did  not  communicate  with  the  plexus  retiformis ; 
for,  by  distending  it  with  air,  none  of  it  got  into  these  places,  nor  did 
any  of  the  injection  that  I  injected  it  with.  There  was  no  hymen, 
nor  any  caronculsB  myrtiformes :  indeed  I  never  saw  a  hymen  in  any^. 
The  plexus  retiformes  were  pretty  circumscribed  bodies  on  each  side  of 
the  vagina :  they  did  not  communicate  with  one  anoUier,  and  were  very 
prominent.  The  internal  «sur£EU3e  of  the  vagina  very  rugous,  all  the 
other  parts  were  much  as  in  the  human. 

This  monkey  was  said  to  have  been  in  her  courses  a  little  while 
before  she  died.  I  observed  all  round  the  os  tincsB  a  dark  ring,  which 
was  no  more  than  a  fdllness  of  the  vessels  there. 

There  was  on  each  side  of  the  ischium  a  thick  cuticula,  like  that  on 
tilie  sole  of  the  foot,  but  rather  stronger.  This  was  to  sit  upon ;  and 
underneath  there  was  a  yellow  fat,  the  cells  of  which  were  ligamentous. 


[Family  PLATYRHINA.^ 

[The  Spideb-monket  {Ateles paniscus,  Linn.).] 

In  a  pretty  laige  black  monkey,  with  a  very  long  tail,  the  face  almost 
bare,  very  broad  and  flat.  The  external  ears  were  the  same  with  the 
human,  excepting  that  the  lobe  was  not  detached  and  pendulous.  There 
were  but  four  fingers  and  no  thumb  on  the  hand :  the  toes  were  very 
long,  as  long  as  the  fingers,  and  there  was  a  thumb  to  the  foot*. 


1  [See,  however,  the  remark  at  p.  14 ;  probsUy  recorded  after  a  diMeotion  sab- 
mqpent  to  the  present] 

'  ["  SUmia  panUeua ;  totue  niger :  fade  liTido-capre&)  manioulu  nidimento  poUicis 
nullo." — Fiflcher,  Mamnm.h'a,  8to.  p.  39.  The  ikull  of  tiuB  monkey  is  No.  4691, 
OstooLogioal  Catalogue,  and  the  rest  of  the  skeleton  is  preserved  in  the  Hunterian 
Collection.] 
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The  heart  lay  very  near  the  diaphragm,  but  there  was  a  space  betwixt 
them.  The  liver  had  five  lobes :  the  right  of  all  passed  in  and  made 
the  lobnlns  8pigelii.    The  gall-bladder  adhered  to  the  middle  lobe. 

The  duodenum  for  length  and  course  was  much  as  in  the  hui^an,  but 
is  seen  through  all  its  course  by  raising  the  mesentery.  The  right 
edge  of  the  mesentery,  where  it  degenerates  into  a  mesocolon,  was  not 
tacked  down  to  the  loins  as  in  the  human,  which  exposes  the  duodenum 
through  its  whole  length.  There  was  a  pretty  long  caecum;  and  a 
mesocolon  through  the  whole  length  of  the  colon,  so  that  the  colon  did 
not  adhere  anywhere ;  but  its  situation  and  course  were  much  as  in  the 
human :  there  was  no  sigmoid  flexure.  The  rectum  is  straighter  than 
in  the  human  subject.  The  bladder  and  uterus  were  more  in  the  ab- 
domen than  they  are  in  the  human  subject. 

A  Capuchin  Monkey  [Cebus  ApeUa,  Linn.]. 

His  thoracic  viscera  Ure  like  other  animals,  only  that  there  is  not  a 
cavity  behind  the  oesophagos,  as  in  the  otter,  leopard,  &c.  The  ab«- 
dominal  viscera  are  a  good  deal  like  a  dog's,  only  the  duodenum  is  not 
80  long  nor  so  loose.  There  is  not  so  much  dilEerence  between  it  and 
the  human  [duodenum],  only  that  it  is  somewhat  longer  and  looser, 
and  is  not  so  much  hid  by  the  root  of  the  mesenteiy :  one  can  see  its 
whole  course  when  the  mesentery  is  raised  up,  and  it  does  not  pass  so 
for  to  the  left  side  as  in  the  human.  The  caecum  is  long  and  somewhat 
conical :  the  colon  and  rectum  are  much  as  in  a  dog,  but  rather  larger. 
The  epiploon  on  the  left  side  is  attached  to  the  pancreas,  which  is  loose 
at  that  end :  so  is  the  spleen ;  and  on  the  right  side  [the  epiploon]  is 
attached  to  the  beginning  of  the  transverse  ardi  of  the  colon.  The 
liver  is  divided  into  four  lobes,  besides  the  lobulus  8pigelii;  and  the 
gall-bladder  ia  attached  to  the  third  from  the  right  side,  which  is  the 
largest,  in  a  sulcus  of  that  lobe.  The  pancreas  is  in  a  middle  shape 
between  that  of  the  brute  and  the  human;  on  the  left  end  it  is  loose ; 
it  then  becomes  a  Kttle  more  attached  to  the  back,  but  not  so  firm  as  in 
the  human,  and  lies  in  the  curve  of  the  duodenum,  being  a  little  longer 
than  in  the  hmnan;  the  little  pancreas  is  likewise  a  little  longer,  being 
a  degree  towards  the  brute. 

The  tunica  vaginalis  of  the  spermatic  chord  was  obliterated  only  a 
little  way,  so  that  it  leads  a  pretty  way  up  the  chord  from  the  tunica 
vaginalis  of  the  testis,  and  a  little  way  from  the  abdomen.  The  urinary 
bladder  is  as  in  other  brutes. 
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Of  the  Sanguine  IJacchus  vulgaris, oTJacckuspenicUlatits,  Geoff.]. 

The  sangoine^  seemB  to  be  a  small  mooock  or  mongooBe;  in  shape 
and  manner  it  is  just  the  same ;  and  the  make  and  stmctore  of  the 
parts  are  very  nearly  the  same ;  only  that  I  think  this  animal  is  rather 
nearer  the  brate ;  however,  not  more  so  than  what  many  monkeys  are 
nearer  to  the  bmte  than  what  some  others  are.  So  that  the  differenee 
in  monkeys  from  one  another  is  as  mnch  as  what  the  differences  are  in 
these  from  one  another,  therefore  may  be  with  the  same  justness  made 
one  class,  and  the  second  from  the  human^.  The  hair,  skin,  and  fat 
under  the  skin,  the  same  as  in  the  mongoose. 

The  hand  and  foot  are  very  much  like  that  of  a  monkey ;  only  there 
are  claws  instead  of  nails,  like  the  mongoose  and  mocook ;  excepting  on 
the  thumb  and  what  answers  to  the  great  toe,  there  we  find  nails.  The 
thumb  is  not  quite  so  like  the  human  as  the  monkeys* 

The  lungs  on  the  right  side  are  divided  into  four  lobes ;  on  the  left 
side  into  two  only :  one  of  the  lobes  on  the  right  side  lies  between  the 
heart  and  diaphragm,  as  in  the  mongoose  or  mocock,  or  most  qua- 
drupeds. 

The  stomach  is  more  of  a  globular  figure  than  the  human,  having 
the  oesophagus  passing  in  at  the  middle,  between  the  two  ends,  much 
as  in  the  mongoose  or  mocock. 

The  duodenum  passes  as  usual,  or,  as  in  the  mooock,  is  not  covered 
by  the  root  of  mesentery,  but  only  adheres  to  the  ang^e  of  the  mesentery 
and  loins,  becoming  loose  on  the  left  side,  and  then  it  enters  the  colon 
upon  the  right. 

The  colon  passes  up  the  right  side,  and  then  crosses  to  the  left,  and 
from  thence  down  to  the  pelvis.  It  does  not  adhere  to  any  place,  but 
is  attached  by  means  of  the  mesocolon,  which  is  shorter  on  the  right 
just  where  it  is  going  to  make  the  transverse  turn.  There  are  two  liga- 
ments that  run  along  the  colon,  one  at  the  insertion  of  the  mesocolon, 
the  other  opposite  to  it. 

The  length  of  the  small  guts  is  twice  the  length  of  the  animal ;  that 
of  the  colon,  &c.  is  just  once  the  length  of  the  animal'.  There  are  two 
pancreases ;  the  one  answering  to  the  human,  and  the  little  pancreas 

*  [See  Note,  p.  6.] 

>  [This  is  giyen  exactly  as  written.  Hunter  obTionsly  meauB,  that  in  comparing 
monkeys  with  brutes,  or  lower  quadrupeds,  the  monk^  do  not  differ  firom  each 
other  more  than  brutes  differ  from  each  other,  and  that  monkeys  have  with  their 
differences  so  many  similarities  in  common,  as  to  show  them  to  form  one  natural 
group.] 

>  [Home,  Comp.  Anat  i.  p.  443.] 
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lying  in  the  curve  of  the  duodenom.     The  epiploon  adheres  to  the  great 
curve  of  the  stomach  and  to  the  root  of  mesentery,  not  to  the  colon. 

The  liver  has  four  lobes ;  one  on  the  left  of  the  gall-bladder-lobe, 
and  two  on  the  right,  the  lowest  of  which,  or  the  most  to  the  right,  is 
carried  in  behind  the  vena  portee,  and  has  the  lobulus  Spigelii  standing 
upon  it.  The  gall-bladder  adheres  near  to  the  aorta,  not  coming  nearly 
so  low  as  the  edge  of  the  liver.  The  kidneys  are  as  in  the  monkey. 
The  urinary  bladder  is  very  long. 

[The    Squirrel-monkeit^   or  Naked-tailed  Monkey  of  Shaw, 
*  General  Zoology,'  vol.  i.  p.  77  {Callithrix  Sciuretis,  Linn.).] 

An  animal  something  larger  than  a  sanguine;  not  so  much  hair  on 
its  head  and  cheeks :  has  a  longer  tail,  which  has  but  veiy  little  hair 
upon  it ;  but  the  hair  on  its  body  \b  similar  to  that  of  the  sanguine. 
Its  manners  and  way  of  life  seem  to  be  the  same  with  those  of  the 
sanguine. 

There  are  daws  on  all  the  fingers  of  the  fore-foot  or  hand^  therefore 
the  thumb  is  in  a  line  with  fingers,  and  is  not  a  counteractor  to  the 
fingers.  There  is  a  nail  on  the  great  toe;  therefore  it  is  in  some 
measure  a  counteractor  to  the  other  toes. 

The  lungs  are  as  in  the  sanguine. 

The  stomach,  duodenum,  and  colon  are  similar  to  those  in  the  sanguine* 
The  c£Bcum  is  a  pouch  about  an  inch  long.  The  pancreas  and  epiploon 
are  as  in  the  sanguine.  The  spleen  is  a  long  body  lying  in  the  epiploon, 
pretty  dose  to  the  stomach. 

The  liver  is  as  in  the  sanguine,  only  that  the  lobe  on  the  left  of  the 
gall-bladder-lobe  is  somewhat  attached  to  that  lobe.  The  gall-bladder- 
lobe  has  a  deep  fissure  in  it,  for  the  vein.  The  gall-bladder  is  situated 
in  the  same  way  [as  in  the  sanguine] :  it  makes  some  turns  upon  itself 
near  the  neck. 

The  kidney  is  conglobate  and  pretty  prominent.  The  capsula  renalis 
stands  on  its  upper  end  like  an  apex. 

The  penis  is  prominent,  like  the  human,  althou^  more  coverable  by 
the  prepuce,  which  does  not  run  along  the  belly.  The  scrotum  is 
shallow,  which  does  not  allow  the  testicle  to  go  far  beyond  the  penis. 
There  is  a  tunica  vaginalis  communis  [i.  e,  it  communicates  with  the 
peritoneal  cavity,  from  which  it  was  originally  derived]. 


[Hunt.  Prep.  No.  1420.] 
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[Family  STREPSIRHINA.] 

[Ths  Lemur^  ;  it  may  be  Lemur  Mangoz,  Linn.^  Lemur  Macaco, 

Linn.^  or  Lemur  Catta,  Linn.] 

7%«  Mongoose  or  Mocock. 

This  animal  seems  to  be  an  exact  degree  from  the  monkey  to  the 
bmte  in  its  external  shape.  It  has  the  eais  and  head  of  the  monkey, 
but  the  mouth  is  smaller,  like  that  of  a  raccoon.  Its  hands  and  feet 
are  quite  those  of  a  monke3r's,  only  the  nails  are  sharper,  especially 
those  of  the  hind-foot.  However,  the  nails  of  the  thumb,  both  of  the 
fore-  and  hind-feet,  are  broad,  especially  those  of  the  hind ;  for  the 
thumb  of  the  hind-foot  is  more  a  counterpoise  to  the  other  toes  than 
that  of  the  fore-foot  is. 

In  Mr.  Da  Costa's%  the  mouth  was  pretty  fall,  or  close-set  with 
teeth.  There  were  four  grindexs,  pretty  much  like  those  of  a  bear,  not 
so  sharp  or  wedged  as  a  dog's :  two  teeth  with  sharp  points  and  with 
pretty  thick  bases,  especially  the  backmost:  these  are  between  the 
grinders  and  task  tooth.  The  tasks  [canines]  are  thin  and  cuired,  the 
convex  edge  forwards ;  those  in  the  upper  jaw  are  the  longest.  In  the 
lower  jaw  there  are  six  fore-teeth,  the  outermost  the  largest  and  the 
innermost  the  smallest :  they  stand  not  perpendicularly,  but  shelving 
like  those  of  the  hog,  and  the  outermost  approaching  towards  a  point, 
or  inclining  towards  one  another*.  In  the  upper  jaw  there  are  only 
four  front  teeth  standing  through  the  gam  at  some  distance  from  one 
another,  especially  the  two  last^. 

These  animals  are  one  remove  towards  the  carnivorous  animals. 

The  body  is  more  like  tiiat  of  a  quadruped  than  that  of  a  monkey. 
The  viscera  are  a  good  deal  like  those  of  the  monkey,  but  still  they  are 
a  degree  farther  removed  than  the  monkey.  The  uteras  is  between 
that  of  the  monkey  and  of  the  common  quadraped ;  or  it  is  what  may 

^  [The  skeleton,  Nos.  4641 — 4651,  preeerTed  in  the  Hunterian  Ck>Uec(ion,  is  of 
the  Lemur  Catea:  the  skoll,  No.  4637,  is  of  the  Lemur  niffrifrons;  and  ihe  skull, 
No.  4639,  is  of  the  Lemur  aJhifrone,  Geoifr.  I  have  dissected  all  the  aboTo  species 
at  the  Zoological  Gardens,  and  their  anatomy  does  not  vaiy  from  that  described  in 
the  text] 

>  [The  author  of  the  'Syllabus  of  a  Course  of  Lectures  on  Foseils,'  quoted  at 
p.  297,  vol.  i] 

*  [These  'outermost'  teeth  are  the  true  homotjpes  of  the  upper  canines:  the 

dentition  of  Lem^r  being:—*  |5|.  c  1^, jp  J5|,  w  |f?  =36.    See  the  Editor's 

'Odontography,'  p.  438.  pL  114.  %.  5.] 

^  [The  skull  prepared  to  exemplify  the  dentition  of  the  Lemur  is  No.  4637,  Osteol. 
Series,  and  agrees  with  that  of  the  Lemur  nigHfrm^  Geofflr.] 
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be  called  the  first  stage  towards  the  quadniped's  or  double-homed 
Titems.    This  seems  to  be  exactly  the  same  with  the  mongoose, 

['Woolly  Magauco/  Pennant^  Lemur  Mangoz,  Linn.] 

The  hair  of  the  mongoose  is  almost  as  soft  as  wool  or  beaver,  and  is 
very  thick.  The  skin  is  thin,  and  it  is  not  connected  to  the  mnsdes  by 
a  ductile  cellular  membrane,  but  is  lined  eyerywhere  with  pretty  white 
and  hard  fat.  But  this  is  only  when  the  animal  itself  is  fat,  so  that  it 
degenerates  into  the  adipose  membrane  as  in  the  human ;  yet  this  fat 
does  not  run  into  the  interstices  of  the  muscles,  or  muscular  fibres  as  in 
the  human,  but  comes  off  from  the  musdes  entire  with  the  skin,  so  that 
the  skin  is  still  loose  on  the  muscles  as  in  other  animals. 

At  the  bottom  of  the  eye  there  is  a  light  green  [pigmentnm]. 

The  tongue  has  a  part  undemeath  in  shape  of  that  of  a  bird's  tongue, 
80  that  it  might  be  called  double-tongued. 

The  contents  of  the  thorax  are  much  as  in  brutes,  oiily  the  heart  is 
not  quite  so  pendulous,  for  the  pericardium  adheres  by  a  little  bit  of  its 
surface  to  the  diaphragm,  just  at  the  apex  of  the  heart ;  for  the  axis  of 
the  heart  is  much  more  in  the  direction  of  the  body  than  in  the  human ; 
and,  as  the  axis  of  the  heart  is  pretty  horizontal,  the  vena  cava  above 
the  diaphragm  is  shorter  than  common  in  brutes,  but  much  longer  than 
in  the  human ;  so  long  as  to  allow  a  small  lobe  of  the  lungs  to  pass 
behind  it,  and  to  lie  between  the  posterior  part  of  the  heart  and  the 
spine.    The  cartilages  of  the  trachea  are  complete  rings. 

The  stomach  of  a  mocock  is  very  spherical,  or  rather  oval,  haying  the 
(Bsophagus  passing  into  one  side ;  and  the  pylorus  answers  to  the  small 
end  of  the  egg,  so  that  there  is  little  or  no  small  currature ;  by  which 
means  the  stomach  is  not  bent,  or  is  very  little  so.  The  small  end  of 
the  stomach  is  not  continued  so  long  and  small  as  in  the  human,  so  that 
it  is  pretty  short  and  obtuse,  which  makes  it  more  of  the  vegetable- 
eater  than  in  man. 

The  pylorus  or  valvular  part  is  not  so  dosely  or  firmly  connected  to 
the  spine  as  in  the  human.  It  is  a  smooth  reg^ular  stricture  or  ring, 
not  pushing  more  into  the  gut  than  into  the  stomach,  but  is  much  more 
like  the  human  than  in  any  other  animal. 

The  duodenum  is  shorter  than  is  commonly  found  in  other  beasts ; 
but  not  so  short  as  in  the  human  or  monkey;  and,  as  it  crosses  the 
spine,  it  is  more  attached  to  the  ascending  part  of  the  colon,  but  is  not 
attached  to  the  spine  or  kidney  at  the  loins  and  for  a  longer  way  than 
in  the  brute,  but  not  so  much  as  in  the  former.  The  ileum  passes  into 
the  colon  upon  the  right  side.  The  csecum  is  very  long,  about  7  inches ; 
it  is  small  at  the  blind  end,  and  becomes  larger  and  larger  to  the  colon, 
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and  IB  a  litUe  bent,  having  a  narrow  mesocfficmn :  it  is  not  attached  to 
any  part  of  the  body.  The  colon  is  a  continuation  of  the  thick  end  of 
the  same  size ;  it  is  attached  to  the  psoas  muscle  a  little  below  the  trans- 
verse turn  of  duodenum,  something  similar  to  the  human,  but  not  near 
so  much  attached ;  and  is  not  attached  to  the  loins. 

The  ascending  part  of  the  colon  is  attached  to  the  right  edge  of  the 
mesentery,  so  that  they  lie  more  loose  in  the  abdomen  than  in  the 
human,  or  even  the  monkey.  The  colon  makes  a  turn  across  the  spine, 
where  it  is  attached  to  the  root  of  the  mesentery,  and  to  the  duodenum 
and  pylorus ;  but,  in  its  way  to  the  left,  it  becomes  looser  and  is  bent 
back  upon  itself  towards  the  right  near  its  whole  length ;  that  is,  near 
the  beginning  of  colon :  this  bend  is  on  the  underside  of  the  former, 
and  is  fixed  by  a  narrow  mesentery.  It  is  then  bent  back  again  upon 
the  last  described  part  towards  the  left ;  but  not  so  for  as  the  fonner 
reflection,  being  attached  to  the  former  and  root  of  the  mesentery,  but 
not  in  contact  with  it.  Then  it  passes  back  towards  the  spine  upon  the 
left  of  the  root  of  the  mesentery  attached  to  it,  and  to  the  last  part  of 
the  duodenum,  as  the  duodenum  passes  to  the  left  behind  the  mesentery : 
then  passes  down  the  loins  in  the  middle  of  the  body  to  the  pelvis  pretty 
straight.  There  is  something  ligamentous  about  the  beginning  of  the 
colon  and  termination  of  the  csscum,  which  makes  it  a  little  pouched 
there,  but  nowhere  else ;  and  here  it  is  much  the  largest.  There  are 
no  valvulse  conniyentes  in  the  small  intestines.  The  length  of  the  small 
intestines  is  three  times  the  length  of  the  body  of  the  animal ;  but  not 
one  and  a  half  of  the  body  and  tail :  the  length  of  the  colon  is  about 
one  and  a  half  of  the  length  of  the  body  \  The  epiploon  is  pretty  broad, 
a  good  deal  like  a  dog's ;  it  is  attached  to  the  whqle  of  the  great  arch 
of  the  stomach,  to  the  colon  upon  the  right  of  its  posterior  lamella,  and 
on  the  left  of  that,  to  the  spleen  and  pancreas. 

The  liver  is  divided  entirely  into  two  lobes ;  but  the  right  of  these 
is  subdivided  into  four,  which  may  be  called  five  lobes  in  the  whole,  if 
we  count  in  that  way :  the  left  is  the  largest,  and  so  on  leas  and  less  to 
the  right,  which  is  the  smallest,  and  is  partly  behind  the  mesogaster, 
and  may  be  said  to  be  the  lobulus  Spigelii,  as  is  the  case  in  many  other 
animals.  The  ligamentum  rotundum  passes  into  the  sulcus  between 
the  second  left  of  the  four  lobes.  The  gall-bladder  is  between  the 
middle  of  the  four  lobes,  so  that  there  are  two  on  each  side  of  it  belong- 
ing to  the  large  right  lobe.  The  gall-bladder  lies  in  a  sulcus  of  the 
liver,  contrary  to  the  common  manner,  for  the  fundus  lies  forward  or 
toward  the  diaphragm,  and  is  in  view  upon  the  convex  side  of  the  liver ; 

^  [Home,  Gomp.  Anat.  i.  p.  243.] 
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from  thence  it  passes  down  between  the  flaps  of  the  liver,  and  is  seen 
Hirongh  its  whole  length,  and,  when  got  as  low  as  the  lower  edge  of 
the  liver,  it  tarns  up  upon  the  posterior  or  concave  side  in  a  contorted 
manner,  becoming  smaller  and  degenerating  into  the  cystic  duct,  which 
joins  the  hepatic  duct  at  the  vena  portsB.  There  is  a  small  hepatic  duct 
that  enters  the  cystic  before  the  laige  hepatic  duct  enters.  The  common 
duct  enters  the  duodenum  about  three  inches  from  the  pylorus.  The 
bile  is  very  thick  and  of  a  yellow  green. 

The  pancreas  is  pretty  small,  not  reaching  so  far  as  the  spleen ;  and 
the  small  pancreas  is  smaller  than  in  brutes,  on  account  of  the  duodenum 
being  shorter ;  but  it  is  larger  than  the  human  or  monkey,  on  account  of 
the  duodenum  being  longer  than  in  them. 

The  spleen  is  as  common  in  quadrupeds. 

The  kidney  is  conglobate ;  the  right  one  was  the  highest. 

The  external  parts  of  generation  were  cut  off  before  I  examined  these 
parts.  The  proper  vagina  seems  to  be  the  only  one ;  it  is  very  rugous. 
These  rugee  may  be  divided  into  the  large  and  the  small ;  the  large  runs 
the  whole  length  of  the  vagina,  and  the  small  are  mostly  about  the 
b^;inning  of  the  vag^a,  and  are  more  irregular  and  a  little  penniformed. 

The  06  tine®  is  pretiy  prominent,  most  so  at  the  posterior  lip.  The 
uterus  is  about  as  long  as  the  vagina:  it  is  very  small  at  the  neck, 
becoming  much  laiger  where  it  is  divided  into  two  kinds  of  horns ;  but 
each  of  these  horns  la  as  large  as  the  uterus  before  division ;  and  only 
about  one-third  of  the  whole  length  of  the  uterus,  and  they  end  in  an 
obtuse  end  which  is  rounded.  These  two  horns  are  very  near  one 
another,  and  are  united  in  their  whole  length,  having  a  little  notch 
above,  like  the  heart  as  it  is  painted  upon  cards :  all  the  inside  of  the 
uterus  and  horns  above  the  cervix  was  lined  with  a  soft  spongy  or 
pulpy  coat.  We  had  reason  to  suspect  that  she  was  beginning  to  be 
"pregDttDtf  as  she  had  taken  12ie  male  some  days  before  death.  From 
l^ese  two  horns,  which  seem  to  be  the  common  fundus  uteri,  passes  out 
the  Fallopian  tube  [which  runs]  in  the  middle  of  the  broad  ligament ; 
not  upon  the  edge  as  in  the  human :  however,  it  comes  doser  and  closer, 
and  at  last  terminates  upon  the  edge  of  this  membrane,  at  the  end 
ftnihest  from  the  uterus,  which  is  indeed  very  short,  not  an  inch  long. 
This  edge  answers  to  the  capsule  of  the  ovarium  in  other  animals. 

The  ovaiiimi  is  a  pretty  thick  roundish  body  attached  to  the  uterus, 
as  much  as  in  the  human,  by  a  doubling  of  the  peritoneum,  which  is 
pretty  strong ;  and  the  most  distant  end  is  attached  to  the  membrane  of 
the  Fallopian  tube  or  broad  ligament. 

The  urinary  bladder  is  pendulous,  as  in  other  brutes,  and  is  connected 
to  the  abdomen  by  a  thin  ligament  that  is  perforated. 
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[Thb  Slendbr  LemuBj  Stenopa  {Nycticebus  and  Zom,  Geoffr.) 

gracilis^  Illig.^] 

The  Fairy. 

The  Bitaation  of  the  stomach  is  as  oommon.  The  shape^  &o.  is  seen 
in  the  preparatioii'. 

The  duodenum  is  loose,  having  a  mesoduodenmn  as  it  passes  behind 
the  mesentery;  it  is  fixed  to  it.  The  caecum  is  on  the  light  side  (see 
the  shape  of  it  in  the  preparation,  with  the  whole  colon  and  almost  all 
the  rectum)'. 

The  liver  is  divided  into  five  lobes :  the  left  is  the  largest ;  the  gall- 
bladder-lobe is  the  next  in  size ;  the  second  on  the  right  is  the  smallest, 
excepting  the  lobulus  Spigelii,  which  is  very  smalL  The  spleen  is  as  in 
a  dog.    The  epiploon  adheres  to  the  stomach,  spleen,  and  colon. 

The  kidneys  as  in  a  dog.  The  urinary  bladder  is  oblong  and  loose  as 
in  the  brute.  The  penis  is  covered  by  the  prepuce ;  but  this  prepuce 
does  not  lie  along  the  belly  as  in  a  dog,  but  points  out  from  the  belly, 
and  is  a  little  projecting  at  the  orifice.  The  penis  is  very  short,  and 
has  a  bone  almost  its  whole  length:  the  bone  is  the  most  projecting 
part  of  the  glans,  and  the  urethra  terminates  about  the  sixteenth  of  an 
inch  from  the  termination  of  the  bone.  The  membranous  part  of  the 
urethra  is  short  and  pretty  dose  to  the  crura  penis. 

The  prostatic  glands  are  two,  [or  the  gland  is  deft]  at  the  basis,  Hke 
the  heart  on  playing  cards.  The  vesiculffi  seminales  are  two  bags  of 
a  pyramidal  figure,  rugous  on  the  inside  like  the  human  vagina,  thick 
in  their  coats,  fiUed  with  a  brownish  mucus,  and  have  hardly  any 
length  of  duct,  as  they  end  in  a  point  which  opens  on  the  root  of  the 
caput  gallinaginis.  The  vasa  deferentia  open  on  the  points  of  the  caput 
gallinaginis,  so  that  they  do  not  communicate.  The  preparation^  has 
four  bristles  with  it,  one  iu  the  whole  length  of  the  urethra  going  across 
the  vagina,  into  the  bladder;  one  into  the  duct  of  the  bags  with  the 
butt  end  out,  and  two  in  the  vasa  deferentia  with  their  roots  out. 

This  animal  is  of  the  sloth-kind,  which  is  some  degrees  from  the 
monkey,  mocock,  mongoose,  and  the  sanguine.  It  hardly  retains  any  of 
the  monkey,  excepting  the  hands  and  feet.  The  viscera  have  but  little 
of  the  monkey  iu  them.  The  duodenum  is  not  so  long  as  in  many 
animals,  and  the  colon  and  caecum  are  rather  larger  than  in  some 
brutes. 


^  [The  skeleton  of  this  animal  is  No.  4632,  Osteological  Series.] 

•  [Series  of  Dry  Preparations.]  '  [Ih.] 

*  [No.  2564,  Physiol.  Catel.  rol.  iy.  p.  101.] 
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[The  Slender  Lemur  [Stenops  gracilis^  lU^sOO 

Lemur  tardigradus,  ecaudatus,  dorso  concolore,  LiNNiBi\ 

The  stomacb.  is  roimd.  The  pylorus  is  almost  close  to  the  right  of 
the  entrance  of  the  oesophagos.  The  duodenum  passes  to  the  right 
and  down  that  side,  without  passing  to  the  left,  but  forms  jejunum  and 
ileum,  which  [latter]  passes  into  the  colon.  The  csBcum  is  long,  and 
terminates  almost  in  a  point,  and  looks  like  the  appendix  ceeci  in  the 
human,  especially  the  appendix  in  the  foetus.  The  colon  makes  turns 
upon  itself  one  within  the  other'. 

The  external  parts  of  generation  consist  of  vagina  and  clitoris.  The 
opening  of  the  vagina  is  about  half  an  inch  from  the  anus,  just  at  the 
root,  and  behind  a  protuberance  like  a  nipple,  on  which  stands  the 
clitoris,  and  is  rather  a  transverse  slit  than  one  in  the  long  axis  of  the 
animal.  The  clitoris  stands  protuberant  on  the  point  of  a  conical  body 
projecting  near  half  au  inch  beyond  the  general  surface  of  the  other 
parts  of  the  body,  in  which  is  also  the  urethra,  as  in  the  rat,  at  the 
point  of  which  is  an  opening  which  is  both  urethra  and  preputium 
clitoridis.  This  protuberant  body  has  a  few  long  strong  hairs  on  its 
pinnacle.  The  vagina  is  long  and  small,  and  divides  into  two  short 
horns,  which  are  probably  the  only  uterus,  as  in  the  rabbit,  there  being 
no  OS  tineae.  The  capsula  ovarii  is  not  very  complete,  having  a  wide 
opening'. 

The  kidneys  are  conglobate :  the  capsulaB  renales  are  laige  and  promi- 
nent. There  are  two  nipples  between  the  fore-legs.  The  eye  is  large, 
and  the  cornea  makes  nearly  the  anterior  half  of  the  eye.  The  ears  are 
flat,  thru,  and  a  good  deal  convoluted^.  This  animal  may  be  called  a 
Quadrumanus  imperfectus.  The  hair  is  very  soft,  much  of  it>  and  about 
an  inch  in  length.    The  hands  are  bare  on  the  palm. 

m 

{The  Slow-paced  Lemur  (Stenops  tardiffradus,  Illig.>  Laris  and 

Nycticebus,  GeoflFr.*).] 

Lemur  viitatus,  caudaius,  vitta  darsali  subfusca,  Linnjsi*. 

^This  appears  to  be  one  of  the  tribe  or  genus  of  the  Lemur  tardi- 
gradus:  there  is  in  a  great  many  respects  a  considerable  similarity. 

^  [There  is  no  spedes  of  Lemur  ao  defined  in  the  '  Systema  Natan».'] 
*  [Home,  Comp.  Anat  L  p.  443.]  >  [Hunt.  Prep.  No.  1706.] 

«  [lb.  No.  1612.]  ^  [The  skuU  is  No.  4634,  OsteoL  Seriee.] 

'  ["Lemur  tardigradus,  ecaudatus,  statnra  sdori,  mhferruginea^  iinea  dormli 
tuhfiuect.** — Systema  Natone,  ed.  xii.  Holmi»,  8to.  toin.  i.  p.  44.] 
vol..  n.  I^ 
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The  general  character  of  the  two  are  very  similar ;  bo  much  so,  that  if 
not  viewed  together,  they  might  be  supposed  to  be  the  same  species. 
However,  when  critically  compared,  there  is  a  considerable  difference, 
and  probably  that  is  in  the  length  of  the  extremities.  The  Ltrnwr 
tardigradus  approaches  nearer  the  monkey^:  the  terminations  of  the 
extremities,  or  what  are  called  hands  or  feet,  are  the  same.  The  iace 
is  short,  and  of  a  singular  shape ;  a  broad  forehead  pointed  at  the  noee, 
and  the  lower  jaw  sloping  off  quick,  so  there  is  no  chin.  The  face  is 
pretty  straight  from  forehead  to  nose,  only  a  little  hollowed  at  the  root 
of  the  nose :  from  the  eyes  being  very  prominent  and  looking  almost 
directly  forwards,  they  make  a  part  of  Hie  face.  No  tail*.  Ears  promi- 
nent, thin,  and  with  many  processes  on  the  hollow  side.  Nails  on  all 
the  fingers  and  thumbs,  excepting  the  fore-finger  of  the  feet,  which  is 
a  claw",  as  in  the  other  [viz.  Lemur  graciUs^'}^. 

The  oesophagus  is  pretty  long  below  the  diaphragm'.  The  stomach 
is  round  or  globular.  The  pylorus  arises  near  to  the  termination  of  the 
cesophagus,  but  not  so  close  as  in  the  other.  The  duodenum,  as  usual, 
goes  in  some  d^ree  to  the  left  and  becomes  a  loose  intestine.  The 
ileum  passes  into  the  colon  on  the  right.  The  whole  small  intestines 
are  not  long :  there  are  no  valvulae  conniventes  in  the  intestines.  The 
ctecum  is  long,  but  not  so  pyramidal  as  in  the  other  [viz.  Lemur  tardi- 
gradus]. The  colon  passes  up  the  right  side,  and  where  it  is  going  to 
cross  the  abdomen,  it  makes  a  slight  fold  on  itself,  then  passes  to  the 
left,  and  down  dose  to  the  back,  to  the  pelvis,  where  it  becomes  the 
rectum,  without  any  sigmoid  flexure*. 

The  epiploon  is  attached  to  the  great  curve  of  the  stomach  and 
transverse  arch  of  the  colon,  as  also  to  the  eras  of  the  diaphragm,, 
between  the  stomach  and  colon. 

The  spleen  is  a  long  small  body,  as  it  were  suspended  in  the  epiploon, 
along  the  left  and  lower  curve  of  the  stomach. 

The  liver  has  four  lobes,  besides  the  lobuliw  Spigelii :  the  left  lobe  is 
the  largest ;  the  second  from  the  left,  or  that  which  has  the  gall-bladder 
attached  to  it,  as  also  the  round  ligament,  is  next  in  size,  and  is  nearly 
in  the  middle  of  the  abdomen ;  and  where  the  round  ligament  enters 
there  is  a  small  lobe. 

The  left  end  oi  the  pancreas  is,  as  it  were,  Bn]q>ended  in  the  posteriOT 


'  [In  the  L.  gracilis  the  fore-ann  and  1^  are  longer  and  more  slender.] 
«  [The  taUia  represented  by  a  mere  Btump(" Cauda  brevMBima,"  Fischer):  ini. 
gracilis  this  rudiment  is  absent.] 

»  [Hunt.  Prep.  No.  1417 :  the  hand  is  No.  1416.] 

*  [lb.  No.  1418.]  •  [The  tongue  is  preserred  in  Prep.  No.  2518.] 

•  [Home,  Comp.  Anat  i.  p.  442.] 
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part  of  the  epiploon.  The  kidneys  are  conglobate :  the  oapeulae  renales 
are  prominent  and  pretty  large. 

The  two  ventricles  of  the  heart  are  long,  and  nearly  of  the  same 
thickness  at  the  base  and  point :  the  right  auride  is  the  highest. 

The  lungs  on  the  right  side  are  divided  into  three  lobes,  besides  the 
lobe  behind  the  vena  cava  inferior.  The  left  lung  is  divided  into  two 
lobes. 

The  external  parts  of  the  oigans  of  generation  in  the  female  are  the 
clitoris  and  opening  of  the  vagina  or  vulva.  The  clitoris  stands  upon 
a  prominence  which  is  common  to  it  and  the  urethra^  as  in  the  other 
[tardigrade  Lemur].  The  clitoris  has  two  prepuces,  one  within  the 
other.  The  meatus  nrinarius  opens  just  behind  the  clitoris  on  the  same 
point.  The  vagina  opens  just  at  the  posterior  base  of  the  clitoris,  about 
an  inch  below  or  before  the  anus ;  it  is  pretty  large  at  the  opening.  The 
vagina  is  very  long,  but  does  not  project  further  beyond  the  bladder 
than  is  common  in  other  animals,  owing  to  the  urethra  being  very  long 
and  being  attadied  to  the  inside  of  the  abdominal  muscles  nearly  through* 
out  its  whole  length,  which  throws  the  bladder  more  into  the  belly ;  the 
symphysis  of  the  pubis  being  very  short.  The  vagiua  is  thrown  into 
longitudinal  folds.  Os  tincee  none.  The  conma  uteri  short  and  a  little 
bulbous.  The  ovaria  appear  as  if  compounded  of  small  bodies.  The 
meso-tubed-Fallopianfle  [< broad  ligaments'  of  anthxopotomy)  hardly 
makes  a  capsula  [for  the  ovarium]  \ 

The  eyelids  are  almost  transverse.  The  eye  is  large  and  prominent 
in  the  head.  The  cornea  is  large,  so  that  the  tunica  sclerotica  is  hardly 
ever  seen.  It  is  a  segment  of  a  smaller  dxole  than  the  sclerotic, 
although  a  larger  segment  than  in  most  animals*  There  is  a  great  deal 
of  pigment  on  both  sides  of  the  choroid. 

[Order  Cabnivoba. 

Section  Dioitig&ada, 

Family  FELWjE.] 

Of  the  Lion  and  its  gradations. 
lions,  tigers,  leopards,  (fee.,  are  all  said  to  be  of  the  cat-kind,  and 
indeed  from  their  shape,  manner,  disposition,  and  way  of  life,  it  seems 
very  reasonable  to  suppose  so.  Yet  I  should  suppose  that  there  are 
two  classes  of  them  (and  perhaps  many  more).  One  reason  for  this 
opinion  is,  that  their  voices  differ ;  and  we  find  a  difference  in  their 
organs  of  voice,  which  is  most  likely  the  cause  of  that  difference  in  the 


1  [Hunt  Prep.  No.  2812.] 

i>2 
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voice  itself.  Ab  to  the  voice,  the  lion,  tiger>  and  leopard  are  nearly 
allied,  and  are  the  same  in  the  stmcture  of  the  organs  of  voice. 

This  class  [the  animftlw  of  this  group  of  Felidae]  do  not  purr  like  a  cat, 
nor  do  they  mew.  The  leopard  makes  a  noise  something  similar  to  the 
mew  of  a  cat,  but  it  is  very  hoarse,  and  not  so  loud.  They  utter  the 
gattoral  or  hollow  sound  when  angry  very  strongly ;  viz.  that  which  is 
made  in  the  glottis  without  any  articulation.  The  lion  has  this  last ; 
the  cat  also ;  besides,  this  is  common  to  them  all.  The  he-lion  often  in 
the  evening  makes  a  noise  like  a  common  saw,  when  sawing  a  hard 
piece  of  wood ;  so  that  every  one  that  hears  it  first  supposes  it  to  be 
somebody  sawing,  ifhe  she-one  has  the  same  voice,  but  not  so  strong. 
They  only  use  this  kind  of  sound  by  way  of  call;  for  the  he-one 
only  does  this  when  separated  from  the  she ;  and  the  she-one  does  this 
when  she  is  separated  from  her  young,  or  when  she  hears  her  young 
ones  call.  However,  the  lion's  voice  differs  from  that  of  all  the  others : 
the  calling  noise  is  like  that  of  a  bull :  but  his  fierce  noise  is  just  like 
that  of  a  leopard  or  tiger. 

All  of  this  class  [Felidae],  with  their  gradations,  lick  themselves  with 
their  tongues,  by  way  of  scratching ;  and  therefore  have  their  tongues 
very  rough  on  its  upper  sur&oe. 

In  the  lion,  tiger,  leopard,  &c.  this  roughness  is  the  most  considerable, 
and  falls  off  gradually  in  those  which  fall  off  from  the  lion  in  other 
respects.  For  this  purpose  they  have  a  great  deal  of  motion  in  their 
whole  tongue,  and  in  every  part  of  the  tongue  itself.  Their  larynx  is 
farther  removed  from  the  head  than  in  the  cat,  and  the  os  hyoides  is 
not  attached  to  the  head  by  a  bony  continuation,  as  in  the  cat,  and  in 
most  other  animals,  but  by  a  ligament.  The  first  class  [or  group  of 
Felidffi]  are  the  strongest  made,  especially  in  their  limbs  and  feet»  in 
proportion  to  the  size  of  the  animal.  Their  ears  are  broader  and  shorter 
than  those  of  the  cat-kind.  The  pupil  is  round  in  the  first  [group], 
but  elliptical  in  the  last,  whose  long  axis  is  perpendicular. 

The  last  phalanx  of  the  toes  is  turned  up  and  crooked,  and  is  always 
kept  in  extension  by  elastic  ligaments :  there  are  two  or  three  of  these : 
the  innermost  arises  from  the  root  of  the  second  phalanx  on  its  middle, 
and  is  partly  lost  in  the  same  side  of  the  claw,  and  partly  into  the  skin 
on  the  side  of  the  claw.  The  other  arises  from  the  outside  of  the  second 
bone,  and  is  inserted  into  the  opposite  side  of  the  same  claw.  But  the 
chief  one  arises  from  the  anterior  end  of  the  second  phalanx  where  the 
third  is  articulated,  and  from  its  outer  edge,  and  is  inserted  into  the 
convex  edge  of  the  third  phalanx  ^ 

*  [Hani.  Preps.  Noe.  287,  288.    I  haye  shown  the.  differenoe  in  the  disposition  of 
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Besides  these  elastic  ligaments,  there  is  a  tendinous  one  that  is  fixed 
to  the  head  of  the  second  bone,  and  passes  along  the  upper  surface  of  it 
to  the  third,  and  is  fixed  to  the  third  at  the  articulation.  The  intention 
of  this  seems  to  be,  not  to  let  this  joint  be  too  much  bent :  tibis  is  only 
a  continuation  of  the  tendon  of  the  'extensor  digitorum  communis.' 
The  skin  that  covers  the  last  phalanx  is  very  loose;  and  where  this 
phalanx  is  drawn  up  or  back,  the  skin  covers  a  great  deal  of  the  root 
of  the  daw,  like  the  prepuce. 

All  of  this  class  of  animals  have  the  practice  of  sticking  their  claws 
into  wood,  leather,  or  any  such  thing  that  will  admit  them :  the  inten- 
tion of  this  seems  to  be  to  force  off  any  splints  or  old  external  surfiice 
of  the  daw,  which  becomes  soft  and  irregular.  They  are  all  (as  far  as 
I  know)  retromingent,  and  this  has  its  gradations  as  much  as  the  other 
parts  of  this  class  of  animals'. 

The  Lion  [Felis  Leo,  Linn.]  '*. 

The  surface  of  the  tongue  is  studded  with  small  bodies,  eadi  very  neat 
an  eighth  of  an  indi  in  length,  ending  in  a  point.  These  are  longest, 
and  thicker  in  the  middle,  about  an  inch  and  a  half  from  the  anterior 
end.     On  the  side  of  every  one  of  these  next  to  the  root  of  the  tongue, 

the  elastio  ligaments  in  the  fore-  and  hind-foot,  in  mj  preparations  Noe.  287  a  and 
288  A,  and  the  descriptions,  p.  76,  rol.  i.  of  the  <  Physiological  Catalogue,'  4to.  1832.] 

^  [In  the  *  Philosophical  Transactions'  for  1781,  Porster  records  thefoUowing 
remarks  on  the  subdivision  of  the  Pelidie : — 

**  The  greater  and  more  numerous  the  different  genera  of  animals  are,  the  more 
difficult  it  must  be  to  the  natural  historian  properly  to  arrange  the  whole  of  such  an 
eztensiTe  diyinon  of  animals,  especially  if  they  are  not  equally  well  kn6wn.  To  form 
new  genera,  in  order  to  dispose  and  arrange  them  under,  is  aremedy  which  increases 
the  eyil,  instead  of  curing  it  Hie  best  method,  therefore,  which  can  be  deyised  is 
to  make  great  diyisions  in  each  genus  comprehending  those  species  which,  on  account 
of  some  common  relation  or  character,  have  a  greater  affinity  to  one  another.  The 
genus  of  cat,  to  which  the  animal  belongs  we  are  going  to  speak  of  more  at  large, 
offers  three  very  easy  and  natural  subdivisions.  The  first  comprehends  «nimliif 
related  to  the  cat-tribe,  with  long  hair  or  manes  on  their  necks ;  secondly,  such  as 
have  remarkably  long  tails  without  any  marks  of  a  mane  on  their  necks ;  lastly,  such 
as  have  a  brush  of  hair  on  the  tips  of  their  ears,  and  shorter  tails  than  the  second 
subdivisbn.  The  first  might  be  called  in  Latin  Felesjubata;  the  second  sub- 
division should  be  named  JElures;  and  the  third  and  last,  Lynces.  To  the  first  sub- 
division the  Lion  and  the  hunting  Leopard  or  Indian  Chittah  belong.  The  second 
subdivision  consists  of  the  Tiffer,  the  Panther ^  the  Leopard,  the  Ounces  the  Puma, 
the  Jaguar,  &c.,  the  Jaguera,  the  Oeeloi,  the  Gingy  of  Congo,  the  Marakaya,  the 
Tiger-Cat  of  the  Cape,  or  the  Nwm  of  Congo,  the  Tibetan  Tiger-Cat,  which  I  saw 
at  Petersburgh,  the  common  Biuh-Cat  of  the  Cape,  and  lastly,  the  ioUd  Cat  and  its 
domestic  varieties.  To  the  third  division  belong  the  Lgnx,  the  Caracal,  the  Serval, 
the  Ba^  Lynx,  and  the  Ghaus  of  Professor  Gueldenstedt"] 

^  [llie  skeleton  of  the  Hon  is  No.  4475,  Osteol.  Series:  it  is  followed  by  several 
other  Hunterian  specimens  of  the  osteology  and  dentition  of  the  spedes.] 
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is  placed  a  homy  sabBtanoe  in  the  shape  of  a  daw^  whose  convexity  ib 
forwards^  fixed  to  a  body  on  their  convex  edge  for  near  one  half  of  their 
length,  the  other  half  is  projecting^ 

As  the  larynx  is  at  a  greater  distance  from  the  ecnmnon  cavity  of  the 
month  than  is  common  in  other  animals,  the  tongue  is  obliged  to  be  long 
in  proportion ;  but  the  anterior  part  of  the  tongue  is  what  may  be  called 
*  true  tongue/  and  that  is  only  attached  to  the  larynx  by  a  contmnation 
of  substance,  although  not  of  the  same  kind  of  surface,  nor  is  it  near  so 
solid. 

The  OS  hyoides  in  a  cat  is  as  in  a  d(^,  and  there  is  not  that  distance 
between  the  tongue  and  os  hyoides  in  either  as  in  the  lion.  The  voice 
of  the  lion  is  a  hollow  roar.  The  roof  of  the  mouth  is  very  rough, 
having  transverse  rugse,  which  are  turned  backward,  stronger  anteriorly; 
they  are  somewhat  papiUous,  with  a  number  of  papilhe  between  them. 
The  *  worm '  in  the  tongue  is  very  small,  as  small  as  that  in  a  cat. 

The  parotid  gland  is  but  a  small  one,  but  there  is  one  of  the  same 
kind  placed  on  the  inside  of  the  temporal  musde  at  the  bottom  part  of 
the  orbit,  which  is  not  bone  in  this  animal.  The  duct  of  this  gland 
passes  out  round  the  posterior  tooth  in  the  upper  jaw  and  enters  the 
inside  of  the  cheek,  upon  the  outside  of  the  last  grinder. 

A  very  long  styloid  process,  which  is  similar  to  that  part  of  the  os 
hyoides  which  is  attached  to  the  head  in  other  animals,  is  bent,  passing 
first  inwards  along  the  basis  of  the  skull,  then  forwards  or  downwards 
in  this  animal,  and  is  connected  to  a  granif orm  cartilage  by  a  ligament ; 
whereas  in  a  dog  they  are  connected  by  bones  articulated.  As  there  ia 
a  great  distance  between  the  tongue  and  os  hyoides,  the  velum  pendulum 
palati  is  broad  in  proportion,  or  rather  long,  to  cover  tiie  aperture  of 
the  larynx,  which  is  at  a  considerable  distance ;  there  are  two  elastio 
muscles  in  the  direction  of  the  velum  pendulum  palati,  so  that  there  are 
two  long  membranous  canals  passing  from  the  head  to  the  larynx,  vis. 
the  upper  part  of  the  oesophagus,  and  the  passage  from  the  nose  to  the 
larynx.  There  is  no  uvula.  The~  rimula  laryngis,  which  is  con- 
tinued from  the  epiglottis  in  man  and  in  the  dog,  is  not  so  in  the  lion, 
for  the  ridge  from  the  epiglottis  is  continued  out  on  the  outside  of  the 
criooides,  and  is  lost  insensibly  in  the  root  of  the  cricoid.  The  ridge 
from  the  tip  of  the  cricoid  is  carried  forward  to  the  upper  part  of  the 
thyroid  at  the  root  of  the  epiglottis,  and  just  above  the  ligament  of  the 
larynx ;  the  ligaments  [chordae  vocales]  are  very  broad,  and  arise  from 
aU  the  anterior  edge  of  the  cricoid,  so  that  the  ligaments  and  the  ridge 
from  the  cricoid  arise  at  the  cricoid  both  together*. 

'  [Hunt.  Preps.  Nw.  151%  1513.]  >  [lb.  Nob.  117%  1509.] 
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The  six  fore-teeth  in  the  lower  jaw  of  the  lion,  although  they  make 
a  prettj  regular  line  at  their  base,  yet  they  make  a  zigzag  one  at  the 
fangs,  which  increases  to  the  points.  The  necessity  of  this  arises  firom 
the  want  of  room  at  this  part  of  the  jaw,  between  the  two  tusks,  for 
the  points  of  the  six  teeth  to  make  an  even  line.  The  lion,  according 
to  the  teeth,  is  at  the  head  of  the  carnivorous  animals. 

The  aspera  artena  is  much  longer  in  the  lion  than  in  the  dog,  in 
proportion  to  the  size  of  the  animals,  and  the  two  edges  formed  by  the 
ends  [of  the  tracheal  rings]  overlap  one  another,  but  the  intermediate 
ligament  is  so  elastic  as  to  allow  of  a  considerable  distance  between 
these  two  edges,  which  enlarges  the  trachea  considerably.  It  is  reason- 
able to  suppose  that  this  can  be  bnt  of  little  service  in  common  respira- 
tion, as  the  trachea  is  at  all  times  large  enough  to  allow  a  free  passage 
for  the  air,  which  is  proved  by  its  being  lai^r  than  the  glottis. 

The  lung  of  the  right  side  is  divided  into  three,  besides  the  lobe 
passing  behind  the  vena  cava.  The  left  lung  is  divided  into  two  lobes, 
and  the  uppermost  is  partially  subdivided  into  two.  The  lower  lobe  is 
fixed  by  its  lower  and  inner  edge  to  the  posterior  mediastinum  by  a  thin 
and  pretty  round  membrane.  On  the  right  of  the  oesophagus,  before 
the  heart,  there  is  a  cavity  which  is  made  up  of  the  posterior  medias- 
tinum on  the  left  side,  in  which  the  oesophagus  passes,  and  on  the  right 
side  it  is  made  by  the  attachment  of  the  lower  lobe  of  the  right  lung  to 
the  particular  lobe  [that  behind  the  vena  cava],  and  to  the  spine  upon 
the  right  side,  and  by  the  attachment  of  the  particular  lobe  to  the 
mediastinum  by  a  broad  membrane,  all  of  which  make  a  pouch.  The 
trachea  is  large  in  proportion  to  the  animal,  so  are  the  bronchisB  and 
the  pulmonary  ceUs. 

The  pericardium  is  not  thick,  but  very  dense  and  strong.  The  heart 
is  very  much  fasciculated,  like  the  human.  The  arteries  are  very  strong, 
not  having  the  appearance  of  those  of  a  bullock.  There  are  two  pul- 
monary veins  from  the  left,  and  one  from  the  right  lung:  in  the  dog 
there  are  three  from  the  left  lung  and  two  from  the  right. 

The  oesophagus  becomes  very  large  just  before  it  passes  through  the 
diaphragm^  The  stomach  has  a  strong  band  of  muscular  fibres  running 
along  its  great  curve,  something  like  one  of  the  ligaments  [or  longitudinal 
bands]  of  the  human  colon,  but  not  so  distinct. 

The  stomach  is  bent  towards  its  small  end;  for  at  first  sight  it  seems 
to  be  as  much  in  the  lig^t  as  in  the  left  [half  of  the  abdomen] ;  but 
then  the  small  end  is  bent  upon  itself,  so  that  the  pylorus  is  in  the 

*  [See  the  Hunt.  Fmeps.  Noe.  64  and  451,  and  the  additional  preparation  No.  451  a, 
with  its  deflcription  (Physiol.  Catal.  4to.  toI.  i.  p.  124),  for  a  demonstration  of  the 
peculiaritieB  of  the  lion's  gollet.] 
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middle  of  the  body,  and  this  doubling  is  00  close  as  to  bring  the  bent 
parts  in  contact.  The  pylorus  is  very  large,  having  a  mesopyloms 
nearly  half  a  foot  long,  in  which  lies  some  of  the  pancreas  with  its 
ducts,  vessels,  &c.  The  valvular  part  of  the  pylorus  is  not  so  promi- 
nent nor  so  regular  as  in  the  human  subject. 

The  duodenum  was  loosely  attached  by  a  broad  mesentery,  and 
measured  in  length  about  12  inches:  the  length  of  the  small  intestmes 
was  18  feet ;  their  circumference  was  uniform  throughout,  2^  inches. 
The  caecum  was  2  inches  long,  and  the  same  in  circumference ;  its  form 
being  that  which  is  met  with  in  the  domestic  cat.  The  length  of  the 
large  intestines  was  2  feet  10  inches ;  their  circumference  4  inches. 
The  muscular  coat  of  the  intestines  was  thick  throughout  their  whole 
extent. 

The  duodenum  is  very  long  and  loose,  having  a  broad  thin  meso- 
duodenum.  At  the  lower  part  of  the  duodenum,  where  it  is  paseing 
across  the  spine,  it  is  attadied  to  the  spine  by  a  thin  doubling  of  the 
peritoneum,  which  doubling  is  fixed  to  the  spine  and  to  the  kidney  of  the 
right  side,  by  which  it  attaches  the  right  lobe  of  the  liver  to  the  kidney ; 
this  doubling  is  attached  to  the  mesocolon  upon  the  left,  and  the  whole 
is  of  a  semilunar  form,  whose  concavity  is  upwards ;  besides  this  attach- 
ment, the  duodenum  is  attached  to  the  posterior  part  of  the  root  of  the 
mesentery,  which  is  firmer  than  the  former  [attachment],  and  then  it 
becomes  loose. 

The  ileum  passes  into  the  caBoum  upon  the  right,  but  does  not  cross 
the  body  in  the  same  regular  manner  as  in  the  human,  and  it  is  like- 
wise a  good  deal  higher ;  from  thence  the  colon  passes  to  the  left,  having 
a  broad  mesocolon ;  it  then  passes  down,  getting  more  into  the  middle  of 
the  body,  to  the  pelvis.  The  mesocolon  is  just  a  continuation  of  the 
mesentery,  so  that  the  colon  is  as  loose  as  the  other  intestines  eveiy 
where,  and  on  this  account  there  is  no  precise  situation  for  the  colon  \ 

The  mesentery  and  mesocolon  are  long  and  very  thin,  lined  with  fat 
where  the  vessels  pass,  and  along  the  attachment  to  the  intestines.  The 
mesenteric  glands  are  large  at  the  root  of  the  mesentery :  there  are  some 
in  the  mesocolon,  especially  about  the  csdcum ;  and  the  vessels  of  the 
mesentery  do  not  anastomose  as  in  the  human,  malriTig  but  one  arch,  a 
good  deal  similar  to  the  vessels  of  the  mesocolon  in  the  human  subject. 

The  mesogaster  is  very  irregular,  not  inserted  into  the  stomach  in 
one  straight  Une,  but  being  in  some  measure  scolloped,  so  that  some 
parts  are  inserted  near  the  middle  of  the  anterior  surface  of  the  stomach ; 
and,  upon  the  posterior  part  of  the  concave  arch  of  the  stomach,  there 
is  another  mesocolon;  but  this  is  only  attached  to  the  stomach  just 

*  [Home,  Comp.  Anat  i.  p.  437.] 


FELIS  LSO.  41 

nmiung  across  the  arch.  It  is  hollow,  and  is  a  condaotor  of  the  vessels 
to  the  posterior  surface  of  the  stomach ;  and  the  vessels  coming  to  it 
are  from  the  left  end. 

The  omentum  was  loaded  with  fat,  and  extended  aboat  two-thirds  of 
the  distance  to  the  pnbes. 

The  great  epiploon  is  very  broad,  covering  the  whole  anterior  snr&ce 
of  the  gats,  and  is  folded  and  reflected  ronnd  the  lateral,  lower  and 
posterior  parts  of  them ;  it  is  very  thin  at  some  parts,  and  very  thick  at 
others,  with  fat ;  the  fat  parts  of  the  posterior  lamella  of  the  epiploon 
passing  in  between  the  convolutions  of  the  intestines  like  the  internal 
part  of  the  pia  mater.  Perhaps  it  is  for  this  use  that  it  is  made  double, 
tiiat  these  folds  of  it  may  vary  as  the  convolutions  of  the  intestines 
vary.  It  is  attached  to  the  whole  convex  arch  of  the  stomach  anteriorly, 
and  posteriorly  to  the  pancreas,  and  on  the  left  to  the  spleen. 

The  liver  is  divided  into  five  lobes,  besides  the  lobulus  Spigelu,  or  in 
other  words  there  are  six :  and  the  gaU-bladder  is  in  a  large  fissure  in 
the  middle  [lobe],  between  the  two  middle  lobes  [those  to  the  right  and 
left  of  the  gall-bladder-lobe].  It  was  in  a  contorted  manner  long  before 
it  forms  the  duct. 

The  pancreas  is  almost  as  in  other  brutes,  having  two  lobes,  but  with 
this  difference, — ^that  the  small  one,  after  it  has  passed  along  the  curve 
of  the  duodenum  to  the  passing  of  that  gut  behind  the  mesontexy,  joins 
the  right  side  of  the  root  of  the  mesentery,  or  rather  the  trunk  of  the 
vena  portse,  and  passes  up  with  it  as  high  as  the  pylorus,  or  rather  as 
high  as  the  large  pancreas  which  crosses  the  vena  portee.  At  that  part 
the  two  pancreases  join  one  another,  so  that  the  little  pancreas  makes  a 
complete  ring,  with  a  little  bit  of  the  head,  or  beginning  of  the  laige 
one.  The  duct  likewise  makes  a  complete  circle,  for  the  duct  of  the 
small  pancreas  communicates  with  the  large  at  two  different  places. 
The  ducts  of  both  unite  into  one  at  its  attachment  to  the  duodenum, 
and  [the  common  duct]  enters  that  gut,  with  the  biliary  ducts,  about 
4  inches  from  the  pylorus. 

The  length  of  the  small  intestines  is  something  above  four  times  the 
length  of  the  body  of  the  animal ;  that  of  the  great  intestine  is  about 
two-thirds.  The  C89cum  is  about  3  inches  in  length^  Their  coats 
are  very  dense  and  strong,  not  of  a  flexible  or  soft  texture,  but  rather 
like  half-boUed  tripe*. 

The  bladder  is  very  loose  in  the  pelvis.    The  prostate  gland  is  situated 

^  [Hunt  Prep.  No.  724.  The  diiferenoe  m  length  from  the  cseoum  noticed  in  the 
preceding  page,  ahows  the  obeervation  to  have  been  made  on  another  subject :  the 
anatomy  of  both  the  male  and  female  is  here  giren.] 

'  [lb.  No8.  6U3-696.1 
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behind  the  nedc  <^  the  bladder ;  none  of  it  lies  upon  the  fiides  of  the 
bladder  aa  in  the  human.  The  nrethia  is  very  long  between  the  bladder 
and  the  bulb ;  it  is  very  muscnlary  becoming  more  so  towards  the  bolb, 
and  becoming  thicker.  There  are  two  erectoree  penis  on  each  side ;  a 
large  external  one  enclosing  almost  the  whole  eras,  and  part  of  which 
is  inserted  by  a  broad  tendon  into  the  pnbis ;  and  a  second  much  smaller 
one  which  lies  between  the  penis  and  the  os  pubis,  where  the  croB 
adheres  to  that  part  and  passes  on  towards  the  symphysis,  where  it 
seems  to  join  its  fellow  on  the  oth^  side  by  a  strong  tendon,  just  under 
the  symphysis,  and  then  passes  over  the  vena  magna ;  they  look  as  if 
they  would  compress  it. 

There  are  two  transversales  [or  acoeleratores  urinse]  on  each  side^ 
one  external  and  one  internal.  The  external  is  inserted  into  the  be- 
ginning of  the  bulb  below  Cowper's  glands,  and  the  other  above  these 
glands ;  but  both  are  in  contact  with  the  gland.  Cowper's  glands  are 
very  large,  and  are  covered  by  the  acoeleratores,  which  makes  a  kind  of 
pouch  for  them.  There  is  a  strong  muscle  ariong  from  the  hollow  of 
the  OS  sacrum  whidi  spreads  on  the  posterior  and  lateral  parts  of  the 
rectum ;  part  of  it  is  lost  in  the  sphincter  ani,  and  the  rest  in  the 
common  insertion  of  the  sphincter  and  accelerator  urinsd.  Two  small 
muscles  run  over  the  bulb,  and  along  the  under  side  of  the  urethra,  to 
the  reflexion  of  the  prepuce,  and  there  seem  to  be  lost  in  the  skin  of  the 
gpLans.  The  use  of  those  muscles  is  to  draw  the  penis  back  in  the  soft 
state,  and  bend  it  back  or  curve  it  aa  the  flexor  tendons  of  the  fingers 
do  them.  The  penis,  after  it  has  passed  forward  and  a  little  upward, 
makes  a  turn  backward,  viz.  that  part  which  seems  to  be  prominent, 
so  that  they  are  '  retromingent.'  There  is  but  a  little  of  the  penis 
covered  by  the  prepuce,  only  the  glans  as  in  the  human ;  but  all  the 
skin  of  the  penis  is  covered  with  hair,  excepting  that  part  of  the  prepuce 
that  is  in  contact  with  the  glans ;  so  when  the  prepuce  is  brought  bade 
over  the  penis,  there  is  only  about  2  inches  of  penis  that  seems  fit  to 
enter.    The  construction  is  a  good  deal  like  the  human. 

Of  the  FemaU  Parts  of  Generation. — ^The  bladder  is  pendulous,  and  is 
attached  to  the  abdomen  by  a  thin  ligament.  The  urethra  is  very  long, 
and  at  its  entrance  into  the  common  vagina,  it  is  covered  by  a  thick 
strong  muscle  common  to  it  and  to  the  common  vagina.  Of  the  clitoris, 
the  cms  on  one  side  does  not  communicate  or  unite  with  the  other,  and 
therefore  it  seems  to  have  no  body ;  it  is  vascular,  as  in  the  human,  but 
does  not  stand  so  prominent  in  the  common  vagina ;  it  is  a  little  rugous ; 
which  rugse  are  penniform,  having  a  little  hole  just  at  the  external 
part.  The  erector  muscles  are  inserted  into  the  ditons,  and  arise  each 
by  a  strong  tendon  from  the  pubis  near  the  symphysis;  by  which 
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meaiis  they  compress  the  cms  against  the  symphysis.  The  common 
Tagina  is  about  3  inches  long,  is  longer  than  the  true  yagina,  is 
oofvered  by  a  strong  circular  mnsde  which  becomes  stronger  and  stronger 
towards  the  mouth  of  the  yagina,  or  erector  clitoiidis:  the  common 
Tagina  has  a  number  of  rngte  running  parallel,  which  rug»  are  Tillous : 
the  diameter  is  about  three-quarters  of  an  inch.  Then  begins  the  true 
Tagina,  which  is  very  rugous  on  the  inside,  and  those  rugss  are  parallel 
[and  longitudinal].  The  length  of  the  vagina  is  4j^  inches,  about  the 
width  of  a  goose's  quill,  and  at  the  os  tincse  it  is  smooth  on  its  upper 
side,  and  a  little  pouched  there.  The  os  tincee  is  very  prominent  and 
papillooB.  The  uterus  is  rather  thicker  than  the  vagina,  but  the 
cavity  much  of  the  same  sue,  and  that  divides  into  two  horns,  each  as 
big  as  the  [common]  uterus,  and  longer.  The  cavity  of  the  uterus  is 
pretty  smooth,  the  mgsd  being  very  flat ;  each  horn  is  about  4|  inches 
long,  and  then  terminates  in  the  Fallopian  tube,  which  is  very  small^ 
and  runs  along  the  sur&oe  of  the  capsula  [broad  ligament]  to  get 
to  the  opposite  side  of  the  capsula  where  the  ovarium  is,  and  then 
opens  in  the  edge  of  the  mouth  of  the  capsula,  which  is  pretty  lai^. 
The  fimbrift  are  two  membranes  attached  to  the  mouth  of  the  capsula,  or 
rather  to  where  the  mouth  splits  into  two  edges  opposite  to  the  ovarium, 
and  passes  along  the  edge  of  a  ligamentous  substance  that  connects  the 
ovarium  to  the  abdominal  musdes  round  the  convexity  of  the  kidney. 
This  bag  makes  a  sort  of  capsula  for  the  ovarium,  but  is  open  in  its 
whole  length,  not  by  a  small  orifice  as  in  some. 

The  ovarium  is  oblong,  with  one  end  attached  to  the  end  of  the  [uterine] 
horn,  and  [the  other  by  its  ligament  is]  attached  to  the  kidney  and  side  of 
the  abdomen.  The  ligamentum  rotnndum  arises  firom  the  horn  of  the 
uteros  about  an  inch  from  the  termination ;  it  is  not  so  broad  as  in  the 
bitch,  nor  does  it  take  out  an  elongation  of  the  peritoneum  with  it. 

Of  the  Eye  of  the  Lion^. — ^To  the  orbit  of  those  animals  that  have  not 
a  complete  bony  orbit,  there  is  added  a  ligament  that  surrounds  the  eye. 
The  eye  of  the  lion  ia  vastly  larger  than  the  human  eye :  it  has  ten 
muscles ;  having  four  supernumerary  ones  between  the  common  muscles 
and  the  globe,  placed  a  little  further  back :  they  are  smaller  than  the 
others.  The  sclerotic  coat  is  the  thickest  at  the  anterior  part.  The 
optic  nerve  is  smaller  than  in  the  human  eye,  and,  at  the  entrance  of 
the  optic  nerve,  pass  blood-vessels  which  are  continued  in  the  sub- 
stance of  the  sclerotic  coat  for  some  way,  becoming  fainter  and  &inter 
forwards ;  so  that  in  dipping  deeper  and  deeper  in  the  coat,  the  vein  runs 
serpentine,  so  as  to  put  on  the  appearance  of  a  suture :  one  is  on  the 


[Hunt  Prepe.  Noe.  1710. 1730, 1731, 1732.] 
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outside,  the  other  on  the  inside.  There  is  a  part  white  [shining,  viz. 
the  tapetum]  in  the  bottom  and  upper  part  of  the  eye. 

The  lion  and  the  cat  have  more  than  one  or  two  young  at  each  im- 
pregnation, each  horn  of  the  uterus  having  three  or  four  young  ones  in 
it,  every  one  of  which  has  a  distinct  placenta  and  membranes.  The 
placenta  consists  of  a  broad  flat  circular  mass  or  ring,  within  the  area 
of  which  lies  the  foetus,  as  a  horse  in  a  girths 

Upon  its  outer  surface  the  placenta  adheres  everywhere  to  the  uterus : 
from  the  two  edges  of  this  broad  flat  ring  pass  out  membranes  which 
also  line  the  uterus  for  some  way ;  they  terminate  in  blind  ends,  which 
makes  the  whole  a  complete  bag.  Within  this  bag,  made  of  placenta 
and  membrane  [chorion],  lies  the  fcetus  enclosed  in  another  bag  [amnion] 
which  adheres  nowhere  but  to  the  umbilical  chord:  it  is  thin  and 
transparent,  containing  some  water.  Besides  this  bag  immediately 
endosing  the  foetus,  there  is  another  smaller  one  which  seems  to  be 
entangled  in  the  umbilical  vessels,  and  lies  as  it  were  between  the 
second  described  and  the  placenta  or  insertion  of  these  vessels.  This  is  a 
kind  of  tunica  vaginalis  of  the  umbilical  vessels,  or  capsula  of  the  allan- 
tois.  Within  this  bag  is  another  which  is  much  smaller,  and  as  it  were 
floating  in  it,  which  is  called  the  allantoiB :  this  bag  is  of  a  triangular 
shape,  and  is  attached  by  two  of  its  angles  to  the  placenta,  and  by  the 
other  angle  to  the  foetus,  which  is  called  the  urachus.  The  arteries  of 
the  uterus  pass  from  it  to  the  placenta,  and  there  ramify  both  upon  the 
external  and  internal  surfaces ;  but  they  deposit  their  contents  into  the 
substance  of  the  placenta,  from  whence  the  veins  arise  to  carry  it 
back  to  the  heart  of  the  mother :  so  far  exactly  similar  to  that  of  the 
human.  The  umbilical  artery  of  the  foetus  ramifies  everywhere  through 
the  substance  of  the  placenta  as  in  the  human ;  but,  besides  this,  it 
ramifies  everywhere  on  the  first  described  membrane  [chorion].  The 
umbilical  vein  everywhere  corresponds  to  the  artery.  Here  then  is  a 
mixed  communication  between  the  mother  and  the  foetus:  so  far  as 
regards  the  membranes,  it  is  like  those  that  have  no  placenta,  as,  e,g,y 
the  mare,  &c. :  so  far  as  regards  the  placenta,  it  is  like  the  human 
subject.  It  is  very  probable  that  this  is  the  kind  of  communication  be- 
tween mother  and  foetus  through  all  the  gradations  [of  the  Camivora], 
for  it  seems  to  be  the  same  with  the  bitch. 

The  lion,  the  leopard,  and  the  cat,  when  going  to  receive  the  male, 
lie  flat  on  their  belly  with  the  rump  raised.  The  he-one  gets  upon 
tiiem  with  his  feet  on  their  back  and  sides,  which  makes  them  raise 
their  rump  still  more,  and  then  he  inserts.    A  she-one  of  this  kind  is 


1  [Hunt  Prepe.  Nob.  3662—3566.] 
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very  fond  of  having  her  hack  stroaked :  she  immediately  raisee  her  rump 
whenever  anything  touches  her  hack. 

The  Leopard  [Felis  Leopardus,  Linn.]  \ 

The  tongue,  fiauceSy  pharynx,  larynx,  trachea,  lungs,  heart,  and 
oesophagus  are  exactly  similar  to  those  in  the  lion ;  only  that  the  os 
hyoides  is  rather  farther  finom  the  thyroid  cartilage.  There  is  a  [serous] 
cavity  on  the  fore-part  of  the  oesophagus,  as  in  the  otter,  which  is  made 
by  the  edges  of  the  lungs  adhering  by  a  thin  membrane  to  the  oesophagos 
laterally,  and  also  by  their  membranes  to  the  pericardium  and  the  ante- 
rior part  of  the  oesophagos. 

The  stomach  is  almost  parallel  with  the  body,  and  then  makes  a  quick 
torn  up,  as  in  the  lion.  It  has  two  orifices,  which  are  much  nearer  one 
another  than  in  the  human ;  but  the  great  arch  is  much  more  convex, 
and  the  great  end  is  not  so  shaip.  Its  vessels  do  not  pass  into  it  at  its 
small  curve,  but  go  on  a  good  way  on  its  surface,  as  fiELr  as  they  dip 
into  its  coats. 

The  duodenum  passes  on  to  the  loft,  in  every  other  respect  like  the 
lion's;  for  it  passes  down  the  right  side,  and  at  the  attachment  where 
it  did  not  pass  to  the  left,  it  becomes  looser,  and  throws  itself  into  con- 
volutions :  the  turns  of  the  jejunum  become  more  towards  the  right  and 
downwards,  just  in  the  direction  of  the  human  jejunum :  the  ileum 
passes  up  on  the  right  side  of  the  mesentery,  and  dips  into  the  csecum 
on  the  right  side,  which  was  just  like  the  lion's  in  shape,  and  about 
1|  inch  bng. 

The  colon  passes  a  little  way  up  towards  the  root  of  the  mesentery, 
having  a  mesocolon  through  its  whole  length  to  the  rectum ;  and  then 
makes  a  turn  to  the  left  side  across  the  root  of  the  mesentery  down  to 
the  pelvis.  I  could  easily  turn  the  intestines  so  as  to  make  the  duo- 
denum pass  to  the  left  or  right  at  pleasure,  and  I  could  easily  turn  the 
csecum  to  make  it  pass  finom  the  right  to  the  left.  The  length  of  the 
small  intestines  is  twice  the  length  of  the  animal,  measuring  from  the 
head  to  the  tip  of  the  tail :  the  great  intestine  is  about  one-third  the 
length  of  the  animal. 

The  pancreas  does  not  adhere  to  the  neighbouring  parts  as  in  the 
human,  but  is  rather  in  the  mesoduodenum  or  in  the  epiploon.  But 
the  pancreas  does  not  lie  flat  within  the  epiploon,  but  is  only  attached 
by  one  edge,  viz.  the  upper,  and  at  the  small  end  of  the  pancreas  it  is  a 
little  way  from  the  epiploon :  so  that  there  is  a  doubling  passing  along 


1  [Hunter  preaerved  the  BkoUs  of  two  leopardi,  NO0. 4542  and  4543,  OsteoL  Series.] 


46  CARNIVORA. 

the  great  carvatore  to  the  cesophagoB ;  but  it  is  attached  to  the  stomach 
on  the  posterior  surface  at  tiie  cardial 

As  the  gall-bladder  does  not  adhere  to  the  under  surface  of  the  liyer 
or  to  the  under  part  of  any  of  the  lobes,  but  lies  between  the  two  lobes, 
or  rather  in  a  deep  sulcus  of  the  liver,  it  is  by  that  means  not  so  pen- 
dulous as  in  the  human,  and  of  course  does  not  make  that  sharp  torn  or 
angle  with  the  ducts,  but  only  a  gentle  curve. 

The  clitoris  is  a  little  prominent,  terminating  in  a  point :  the  erectores 
are  very  strong,  and  are  partly  inserted  into  the  eras,  and  partly  pass 
on  to  the  pubis  to  be  inserted  there  as  in  the  mare ;  but  the  ditoris  is 
cavernous.  Cowper's  glands  are  very  large,  and  enter  above  the  middle 
of  the  common  vagina,  and  are  covered  by  the  sphincter  vaginie :  this 
muscle  is  at  one  part  as  in  the  human ;  but  above  that  part  it  is  very 
strong,  and  goes  round  the  common  vagina  its  whole  length,  and  round 
the  meatus  urinarius  at  its  termination. 

The  common  vagina  and  the  true  vagina  are  as  in  the  lioness.  The 
longitudinal  rugsB  are  three  in  number,  one  terminating  at  the  oe  tinose 
posteriorly,  and  the  other  two  laterally ;  and  at  the  mouth  of  the  true 
vagina  it  is  thicker  and  more  rugous.  The  os  tines  is  just  behind  or 
rather  above  the  upper  part  of  the  pubis.  The  fimbrise  are  not  continued 
along  the  suspensory  ligament,  as  in  the  lioness :  the  o^ula  ovarii  is 
very  thin,  as  in  the  lioness,  not  fat  as  in  the  bitch ;  and  this  was  a 
pretty  fat  leopard.    The  uterus  is  as  in  the  lioness'. 

The  two  lateral  bags,  one  on  each  side  of  the  anus,  are  as  large  as  a 
walnut,  and  are  covered  by  a  sphincter  ani.  When  cut  into  there  are 
two  white  spots  on  the  inside,  which  seem  to  be  glandular,  but  are  very 
small  when  compared  to  the  bag.  But  as  this  juice  is  only  required, 
perhaps,  when  going  to  stool,  there  were  only  required  glands  to  secrete 
enough  between  times.  When  looking  on  the  internal  opening  of  these 
bags  into  the  anus,  it  has  the  appearance  of  the  human  os  tincse'. 

The  anus  has  a  depressor  and  a  levator  muscle.  The  depressor  arises 
from  the  tail  just  above  the  verge  of  the  anus :  it  is  very  narrow ;  it 
passes  up,  and  when  just  above  the  union  of  the  levator  it  spreads  on 
the  posterior  surface  of  the  rectum.  The  levator  arises  from  the  middle 
of  the  OS  sacrum  and  passes  down  and  a  little  out ;  tiien  imiteB  with  its 
fellow  behind  the  anus,  just  below  the  depressor,  and  is  lost  on  the  side 
of  the  anus  and  va^na ;  but  these  muscles  are  elastic  in  some  measure ; 
whether  the  elastic  fibres  mix  with  the  muscular  or  not,  I  do  not  know. 

The  eye  of  a  leopard  is  very  large*.  The  optic  nerve  is  small  in 
comparison.    The  sclerotic  is  thickest  at  the  anterior  part,  especially 

»  [Hunt  Prep.  No.  833  (spleen).]  «  [lb.  No.  2796.] 

3  [Home,  Comp.  An«t  i  p.  438.]  «  [Hunt  Prop.  No.  1733.] 
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near  the  cornea,  and  more  espedaUy  at  the  inseitionB  of  the  muscles. 
The  cornea  is  very  thick.  The  tunica  dioroides  has  a  pigmentum  nigrum 
both  on  the  outside  and  on  the  inside :  that  on  the  inside  lines  the  pro- 
cesBUB  eiliares  and  the  iris,  and  is  there  thicker.  It  ends  round  the 
optic  nerve,  but  not  equally  as  in  the  lion,  racoon,  &c.  Then  the 
tunica  albuginea  begins,  which  is  a  little  greenish  round  its  edge,  as  if 
the  pigmentum  nigrum  was  shaded  into  the  white,  and  this  point  is 
very  smooth:  that  on  the  outside  terminates  about  the  ligamentum  ciliare. 
This  is  not  smooth  like  the  other,  for,  as  the  choroid  is  attached  to  the 
sclerotic  by  a  kind  of  cellular  membrane,  the  pigmentum  nigrum  seems 
to  be  mi;Ked  with  it.  The  ligamentum  ciliare  is  very  broad  and  a  little 
way  behind  the  cornea  at  the  anterior  part.  The  b^;inning  of  the  iris 
is  some  way  from  the  sclerotic,  so  that  the  ligament  is  of  some  length, 
but  becomes  more  closely  attached  backwards :  the  anterior  part  seems 
to  be  made  up  of  short  strong  fibres  or  strings,  very  dose  to  one  another, 
just  like  the  gelatinous  fibres  passing  between  the  cutis  and  cuticle  in 
the  sole  of  the  foot.  The  iris  is  thicker  than  the  choroid,  and  has  no 
point  on  the  anteriof  part,  and  is  of  a  yellow  colour.  The  trochlearis 
muscle  is  not  so  fixed  to  the  upper  part  of  the  orbit  as  in  the  human ; 
for  the  trochlearis  is  at  some  distance,  and  its  origin  is  nearer  the 
bottom  of  the  orbit  than  the  insertion. 

I  observed  in  a  leopard,  when  it  shut  its  eyelids,  that  the  membrana 
nictitans  came  about  half-way  over  the  eye.  This  I  plainly  saw  when 
it  opened  the  lids\ 

(The  Tigeb  {FeUg  Tigris,  Linn.).] 

Of  the  Bengal  Tiger. 

This  animal  \b  nearer  to  the  lion  than  the  cat ;  its  legs  are  thick  and 

strong,  like  the  lion's.    The  feet  are  broad  and  clumsy  like  those  of  the 

Hon.    It  is  thinner  in  its  body  than  the  lion,  or  than  even  the  leopard ; 

but,  like  the  cat,  the  os  hyoides  is  attached  to  the  head  by  the  chain  of 

bones'* 

[The  Ghittah  {Felis  jubata,  Schreb.).] 

Of  the  E(ut  Indian  Hunting  Tiger. 
This  animal  is  spotted.    The  hair  is  rougher,  and  not  so  sleek  as  in 

^  [The  kidney  of  a  leopard,  with  the  ToinB  iiy  eoted,  forms  the  Hunt  Prep.  No.  1 202.] 
'  [In  a  tiger  which  the  Editor  dissected  at  the  Zoological  Gardens,  he  found  the 

hyoid  attached  by  an  elastic  ligament  about  3  inches  long,  and  extensible  to  5 

inebes:  in  &ct  yery  simihir  to  that  in  Ihe  lion,  only  the  ligament  was  not  so  long. 
Of  the  tiger  Honter  preserved  the  following  parts: — ^No.  1203,  the  kidney,  with 

tibe  reins  injected;  No.  128i,  a  section  of  the  suprarenal  body;  No.  1324,  the  brain ; 

No.  1966,  a  section  of  the  Up,  showing  the  roots  of  the  whiskers;  No.  2147,  the  anal 

glands.] 
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the  leopard.  The  head  is  shorter  than  in  the  h'on>  and  the  line  of  the 
bead  and  nose  forms  one  curve.  The  ears  are  short.  The  hody  is 
rather  rounder  than:  in  the  leopard,  tiger,  or  cat.  The  l^gs  are  longer 
in  proportion  and  smaller,  even  smaller  in  proportion  than  the  cat's : 
the  foot  is  not  so  broad  and  clumsy  as  in  the  lion,  tiger,  leopard,  or  cat. 
The  daws  are  midway  between  the  lion's  and  the  dog's,  perhaps 
nearer  the  dog\  It  is  retromingent.  The  viscera  are  like  the  lion's, 
&c, ;  only  I  think  that  the  csecnm  is  not  quite  so  long.  The  os  hyoides 
is  attached  to  the  head  as  in  the  cat. 

Of  the  Cat-tribe. 

Gats  are  one  degree  removed  from  the  lion,  leopard,  and  tiger,  &c. 
The  differences  are  known,  but  are  small.  Their  l^s  are  smaller  in 
proportion  to  the  body,  but  more  especially  the  fore-legs.  The  ears  are 
not  so  broad,  are  longer,  and  terminate  in  a  point.  The  iiis  is  elliptical, 
and  the  os  hyoides  is  attached  to  the  head  by  bones  continued  between 
them,  which  in  some  degree  confine  the  motion  of  the  larynx ;  this  is 
likewise  nearer  the  root  of  the  tongue  or  head^  which  makes  a  difference 
in  the  voice. 

Cats  never  show  any  signs  of  Jewdness,  either  the  he  or  the  she, 
excepting  when  she  is  caterwauling.  Gats  are  subject  to  vast  anger } 
as  their  danger  increases  their  fear  changes  into  rage  and  becomes 
furious.  They  cannot  bear  to  be  teazed,  but  fly  immediately  into  a 
passion:  neither  can  they  bear  to  be  severely  punished  without  re^ 
taliating.  As  they  feed  upon  animals  that  they  kill,  nature  has  endowed 
them  with  the  proper  methods,  which  to  appearance  would  be  called 
slyness  or  cunning. 

[The  Margay  {Felis  tiffrina).'] 

A  cat  about  the  size  of  a  common  cat,  is  spotted  something  like  a 
leopard,  but  rather  darker,  and  what  answer  to  the  dark  spots  in  the 
legs  are  not  round  but  oblong,  and  much  in  the  direction  of  the  ribs  ; 
and  t^e  tail  is  annulated  with  the  two  colours.  Mr.  White'  has  a 
drawing  of  it.  The  os  hyoides  is  fixed  to  the  head  by  a  continuation  of 
bones  as  in  the  common  cat ;  so  that  it  is  higher  or  nearer  the  jaws 
than  in  the  Uon.  The  trachea,  the  contents  of  the  thorax,  the  stomach, 
and  intestines  are  the  same  as  in  the  lion. 


^  [In  a  live  Chittah  at  the  Zoological  Gardens,  I  obserred  that  the  fore-dawB 
were  retracted  to  as  not  to  touch  the  ground ;  but  jet  were  not  concealed  in  the 
duplicatnre  of  integument  and  hair,  as  in  the  typical  FeliruB ;  the  hinder  claws,  by 
the  action  of  the  Flexor  longua  di^fitorum  pedis  in  progression,  are  drawn  out  so  iax. 
as  to  touch  the  surface  on  which  it  walks  and  produce  a  clatter.] 

'  X^E^i^l^lj  GiLBJBBT  Whitb,  the  Historian  of  Selboume,  is  Here  referred  to.] 
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The  liver  is  divided  into  five  lobes,  besides  the  lobohis  SpigeliL  The 
gall-bladder  is  almost  hid  in  the  middle  lobe  of  the  liver,  which  is  the 
longest  lobe ;  its  fundus  is  seen  in  the  middle  of  the  convex  surface  of 
that  lobe^  as  in  the  [tiger,  jaguar  and  opossum],  and  its  apex  is  seen  near 
the  vena  portae ;  it  is  convoluted  near  the  neck  as  in  the  lion,  and  its 
duct  enters  the  duodenum  about  an  inch  from  the  pylorus,  and  receives 
the  duct  of  the  pancreas  near  its  passage  into  the  g^t. 

The  kidneys  are  [like  those]  of  the  lion  kind.  The  coat  of  the  kidney 
of  a  common  cat  has  not  the  veins  running  in  its  substance  as  in  the  lion. 

[The  Ocelot  {FeHs pardalis,  Linn.).] 

A  laige  cat  that  I  had  from  the  Tower  was  spotted,  but  not  so  light 
as  a  leopard,  nor  so  round  in  the  spots,  they  were  oblong  as  in  a 
panther.  He  was  pretty  thick  made,  more  so  than  mine.  He  had  very 
large  testicles,  larger  than  a  lion's.  He  was  of  the  cat-kind ;  for  there 
was  not  that  distance  between  the  os  hyoidcs  and  what  may  be  called 
the  styloid  process,  and  they  were  connected  together  by  a  stout  bone 
as  in  other  cats,  or  dogs,  <&c. ;  so  that  the  os  hyoides  was  connected  to 
the  head  by  three  bones  on  each  side. 

M&.  Banks's  Sisrba  Leone  Cat  [Felts  servalina,  Jardine?]. 

[Copy  of  a  Note  appended  to  this  MS.] 

^*  If  you  will  step  in  at  Banks's'  in  Soho  Square,  you  will  find  the 
corpse  of  the  fine  Sierra  Leone  cat,  the  inside  of  which  is  at  your 
service.    The  skin  is  to  be  stuffed  for  the  British  Museum." 

Small  legs  and  feet :  the  hind-  and  fore-legs  nearly  of  the  same  size. 
The  08  hyoides  continued  to  the  head.  The  ductus  communis  chole- 
doehus,  where  it  enters  [the  duodenum],  swells  into  a  small  bag.  Ail 
the  viscera  are  similar  to  those  of  the  cat  or  lion. 

The  skin  of  this  animal  is  stuffed  and  in  the  British  Museum  ^ 


^  [Sabfleqoently  Sir  Joseph  Banks,  P.B.S.,  whose  town-house,  afterwards  occu- 
pied by  the  Linnean  Society,  was  in  that  square.  As  he  was  raised  to  the  Baronetage 
in  1781,  the  reference  in  the  text  gives  a  due  to  the  date  of  the  dissection.] 

^  [At  this  period,  and  for  many  years  afterward,  there  were  no  glaaed  cabinets 
in  the  Briti  Ji  Museum  for  tiie  stuifiBd  quadrupeds,  which,  being  exposed  to  the 
London  atmosphere,  have  perished.  No  specimen  answering  to  the  aboTe  has  existed 
in  the  Museum  within  the  period  of  the  oonservanf^  of  the  ecological  department  by 
Dr.  Gray.  My  experienced  colleague  is  of  opinion  that  the  specimen  dissected  by 
Hunter  was  the  FdU  servaUna  of  Jardine,  of  which  skins  haye  been  received  at  the 
Museum  from  Sierra  Leone  and  Senegal.] 

TOL.  n.  B 
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[Thb  Caracal  {Felts  Caracal,  Schreb.).] 
0/  the  Sharffoss^. 

This  animal  is  about  the  size  of  a  common  fox.  It  is  of  the  genus  of 
the  cats.  It  comes  nearest  the  lynx  of  any  of  this  genns,  more  especiallj 
in  its  ears,  having  long  hair  on  its  edges  and  tip. 

The  stomach  is  very  much  as  the  lion's,  having  its  vessels  entering 
the  side  rather  than  the  small  curve  of  the  cavity.  The  duodenum 
passes  to  the  right,  and  then  down  the  right,  getting  soon  a  mesentery, 
which  is  thin ;  and,  when  got  to  where  this  gut  commonly  passes  behind 
the  root  of  the  mesentery,  it  is  only  closely  attached  to  its  right  edge, 
and  then  passes  down  along  its  right  edge,  then  upon  the  left  edge  of 
the  same  membrane :  when  got  pretty  high,  it  terminates  in  the  colon 
and  caecum.  Although  this  was  the  position  of  these  intestines,  yet  the 
mesentery  admitted  easily  of  being  turned,  so  that  the  duodenum  could 
be  easily  made  to  pass  to  the  left  behind  the  root  of  the  mesentery, 
which  turned  the  caecum  forwards  and  more  to  the  right.  The  caecum 
is  short,  pointed  at  its  termination,  or  by  what  might  be  called  its 
beginning :  it  is  nearly  of  the  shape  of  the  lion's.  The  colon  is  larger 
than  the  other  intestines ;  passes  almost  directly  down  the  left  side  to 
the  pelvis.  It  is  attached  to  the  left  side  of  the  loins  by  a  broad  meso- 
colon. The  whole  length  of  the  small  intestines  is  only  one  length  and 
two- thirds  of  the  animal  from  the  anus  to  the  forehead ;  and  the  colon 
is  two-thirds  of  the  same  length. 

The  liver  is  divided  into  five  lobes,  besides  the  lobulus  Spigelii ;  the 
middle  lobe  having  the  gall-bladder  attached  to  it.  The  pancreas  lies 
in  the  curve  of  the  duodenum,  and  also  passes  across,  towards  the  left, 
in  the  posterior  fold  of  the  epiploon,  &o.,  to  near  the  spleen.  The  spleen 
is  long  and  small,  and  is  placed  in  the  left  of  the  mesentery.  The 
kidneys  are  very  prominent,  owing  to  the  cavity  of  the  belly  being 
narrow*  The  veins  run  on  the  surface.  The  parts  of  generation  as  in 
the  rest  of  the  tribe. 


In  a  cat  that  I  had  from  the  Tower  of  a  brownish  dun,  and  was 
something  like  the  shargoss ;  for  it  had  long  hair  on  the  tip  of  the  ears. 
The  ears  were  rather  longer  than  common.  This  animal  was  somewhat 
longer  than  a  common  cat,  and  its  anatomy  was  entirely  like  that  of  the 
cat,  viz.  the  os  hyoides  higher  than  in  the  lion-kind,  and  attached  to 
the  head  by  bones. 

^  [*  Siyah-gush '  or  *Black-ean,'  Charlestoni  Ezerdtationes  de  differentiis  et 
nominibuB  animaliunii  fol.  Oxon,  1677»  p.  21.  Home  refen  his  abstract  from 
Honteor's  notes  to  the  "  Shargoss,"  (Comp.  Anat  i.  p.  438) ;  and,  as  usual,  without 
an  attempt  to  determine  the  species  so  named.] 
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[The  Lynx  {Felts  Lynxy  Linn.).] 

Of  the  Lynx, 

The  l3mz  is  of  the  cat-kind^  having  its  os  hyoides  attached  to  the 
head  by  a  bony  connexion ;  the  only  differences  (if  there  are  really  any)^ 
is  that  the  colon  and  rectum  are  shorter  than  the  lion's ;  but  this  may 
be  owing  to  a  greater  contraction  of  the  longitndinal  fibres ;  for  in  the 
lynx  the  cecum  lies  rather  in  the  left;  of  the  mesentery,  something 
similar  to  the  civet-kind ;  one  of  which  is  called  QenMa,  (vide  descrip- 
tion of  it) ;  but  not  near  so  short  as  in  that  animal.  The  tail  is  short, 
the  ears  long  and  pointed  like  a  cat's,  with  a  small  tuft  of  hair  on 
the  tip,  which  terminates  in  a  point,  and  which  makes  the  ear  look 
sharper  than  it  really  is.  The  hair  is  longer  on  the  side  of  the  jaws 
than  anywhere  else. 

[Family  VIVERRIDjE.] 

[The  Zibet  {Viverra  Zibetka,  Linn.).] 

It  is  of  the  civet-kind,  and  it  seems  to  be  one  (or  perhaps  more) 
removes  £rom  the  cat. 

It  is  an  animal  nearly  of  the  size  of  a  cat,  but  longer  in  body  and 
neck,  and  smaller,  espedaUy  forwards ;  having  its  neck  longer,  smaller, 
and  more  in  the  line  of  the  body;  with  its  head  long  and  small,  more 
in  the  line  of  the  neck,  and  terminating  in  a  point  at  the  nose.  Its 
ears  are  short,  with  a  rounded  edge,  and  broad,  with  little  motion  in 
them.  Its  whole  fore-part  approaches  nearer  to  that  of  a  pole-cat  in 
shape.  Its  legs  are  small  and  short ;  its  toes  rather  longer  than  those 
of  a  cat  of  the  same  size :  the  daws  are  like  those  of  a  cat,  but  not  quite 
so  large,  and  not  quite  so  weU  defended  by  not  being  pulled  so  far  up 
when  not  used.  There  is  a  thumb-toe,  aa  in  a  cat,  which  is  pretty 
strong.  It  has  not  so  much  motion,,  especially  at  the  root,  in  the  tail, 
which  L9  not  so  long  as  in  a  cat :  the  tail  is  annular,  yellow  and'brown 
alternately.  The  animal  is  spotted  like  a  leopard  at  the  lower  part  of 
its  sides ;  at  the  upper  part  the  spots  are  not  so  distinct  nor  so  round, 
approaching  to  stripes,  like  those  of  a  tiger;  yet  somewhat  broken  or 
interrupted,  but  less  so  to  the  back  where  they  are  continued.  They 
do  not  pass  across  the  body,  but  are  in  the  direction  of  the  body,  most 
r^^ular  near  the  back,  having  one  long  dark  one  on  the  back. 

The  hair  is  short  and  pretty  strong,  and  of  two  kinds ;  one  fine  or 
woolly,  which  is  the  shottest;  the  other  much  stronger,  pointed  at  the 
end,  like  the  American  porcupine's  quill,  longer  than  the  other ;  and 
each  hair  is  of  two  colours. 


I  [Home,  Comp.  Anat.  l  p.  488.] 
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There  are  two  swellings  [anal  glands]  on  the  perineum,  one  on  each 
side,  making  a  hollow  there,  hetween  the  anus  and  vagina,  in  which 
rises  the  edge  of  the  vagina.  The  ducts  of  those  glands  open  into  this 
hollow.  These  two  glands  appear  like  the  testicles  of  some  animals, 
such  as  the  bear.  It  has  four  nipples,  two  between  the  hind-legs,  two 
on  the  belly.  The  tongue  is  a  litde  rough,  but  not  so  much  so  as  a 
cat's.  The  mouth  is  almost  filled  with  teeth ;  more  of  the  bear-kind 
than  of  the  cat. 

The  stomach  is  a  good  deal  of  the  shape  of  a  lion's,  pretty  much  bent 
upon  itself  near  the  pylorus.  The  duodenum  passes  down  the  right 
side  to  near  the  pelvis,  bending  round  the  root  of  the  mesentery  to  the 
left  of  it ;  then  becoming  loose  again,  and  thrown  into  convolutions ;  it 
approaches  to  the  right  again  on  the  edge  of  that  membrane,  and  then 
gets  upon  the  fore-part  of  the  root  closely  connected  to  it,  the  duodenum 
being  behind,  as  it  were  crossing  one  another :  when  [the  small  intes- 
tine has]  got  to  the  left  of  the  mesentery  again,  it  passes  down  towards 
the  pelvis,  and  enters  into  the  colon  or  rectum.  The  caecum  is  short, 
very  much  the  shape  of  a  cat's,  is  on  the  left  of  the  ileum  where  it 
enters,  and  it  stands  in  the  direction  of  the  rectum,  which  is  straight 
from  the  point  of  the  c8eGum\ 

The  liver  may  be  said  to  be  divided  into  five  or  six  lobes :  one  on  the 
left,  one  in  the  middle,  which  is  almost  divided  into  three  by  the 
falciform  ligament  and  gall-bladder,  two  upon  the  right  side,  which  are 
the  smallest,  and  the  lobulus  Spigelii :  this  lies  behind  the  little  epiploon, 
filling  up  exactly  the  curve  of  the  liver,  like  a  tongue.  The  epiploon  is 
attached  to  the  stomach,  pylorus,  duodenum,  pancreas,  and  spleen.  The 
pancreas  has  no  process  or  small  pancreas  passing  in  the  curve  of  the 
duodenum ;  but  the  body  of  the  pancreas  which  crosses  the  spine  is 
rather  tiiicker  than  in  animals  of  the  same  size  which  have  the  small 
pancreas.    The  kidneys  are  similar  to  those  of  a  cat. 

At  the  aides  of  the  anus  there  are  two  bags,  as  in  many  other  animals> 
with  two  glandular  bodies  in  each.  The  interior  coat  is  like  white 
ulk,  whose  duets  enter  or  open  just  at  the  termination  of  the  anus. 
The  contents  are  a  thin  yellow  liquor,  very  foetid,  and  has  a  kind  of 
deposit.  On  each  side  of  Ihe  mouth  of  the  vagina  are  placed  two  oblong 
glands,  which  make  two  swellings  there ;  with  the  lips  of  the  vagina 
at  the  bottom  of  the  sulcus  made  by  these.  These  glands  have  a  vast 
number  of  ducts  ramifying  through  their  substance,  which  opens  on  the 
inside  of  the  sulcus.    These  ducts  are  filled  with  a  thick  substance 

^  [Home  refers  hie  transcript  of  these  notes  (Comp.  Anat  i.  p.  438)  to  the 
'  Genetta,' — the  name  applied  to  the  animal  by  Hunter ;  but  the  description  anc| 
parts  preserved  show  that  it  was  the  Zibet] 
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which  haa  a  strong  rnuBky  smell.    The  gland  when  cut  into  seems  as 
if  injected  with  a  finn  wax^ 

This  animal  comes  nearer  to  the  hyaena  than  any  that  I  know. 


In  one  at  Hr.  Brookes's*  [the  anatomy  was]  exactly  the  same ;  it  had 
an  elHptical  pnpil  with  the  long  asds  tamed  upwards  and  downwards, 
sinular  to  that  in  the  cat. 

[The  Oenbtte  {Viverra  Genetta,  Linn.).] 

In  one  sent  me  hy  Mr.  Jennings,  which  was  a  male,  I  observed  a 
dark  line  of  hair  arising  from  the  head  just  above  and  behind  the  ears 
and  passing  along  the  side  of  the  neck,  and  a  little  downwards  towards 
the  side  of  the  shoulder.  There  was  a  dark  place  on  the  side  of  the 
neck  under  the  ear.    The  lower  surface  of  the  nedc  was  spotted. 

Another  of  the  very  same  kind  [probably  the  nearly  allied  Viverra 
tigrina,  Schreb.]  was  sent  home  from  the  Cape  of  Good  Hope  to  Mr. 
Alton  at  Kew>  who  gave  it  to  me. 

Of  ike  Male  parts, — ^The  external  appearances  are  as  follows : — Pretty 
dose  to  the  scrotum  is  a  protuberance  which  is  not  pendulous,  and  which 
is  covered  with  short  hair.  Immediately  before  the  scrotum  is  a  pretty 
considerable  rising,  as  it  were  coming  gradually  out  of  the  pubis ;  it  i» 
covered  with  hair,  which  becomes  shorter  towards  its  summit.  In  the 
most  prominent  edge  of  this  rising,  and  in  the  direction  of  the  body, 
there  is  a  slit  of  above  an  inch  long,  which  divides  it  into  two  halves,  a 
right  and  a  left :  the  sides  of  this  slit  are  covered  with  a  cuticle  and 
some  hairs.  At  the  anterior  end  of  this  tumour  is  the  orifice  of  the 
preputium,  which  is  turned  a  little  backward,  and  just  within  lies  the 
glans  penis,  which  is  also  bent  downward  and  a  little  backward,  but 
not  so  much  so  as  in  the  lion  or  cat'. 

The  Civet  [Viverra  Civetta,  Schreb.]. 

This  is  one  of  the  links  of  gradation  from  the  lion.  It  appears  to  be 
the  same  with  the  genette,  only  dijBPering  in  size.  The  head  is  very 
much  in  the  direction  of  the  neck,  and  there  is  almost  a  gradual  increase 
of  size  frx)m  the  nose  to  the  shoulders,  the  body  then  becoming  more  so 
to  the  hips ;  it  is  pretty  long.  The  legs  are  short :  the  hind-legs  rather 
the  largest.  The  hair  is  of  two  kinds,  a  soft  and  a  coarse.  The  coarse 
18  in  considerable  quantity,  the  soft  not  so  much  so  as  it  is  in  many 

»  [Hunt.  Prep,  No.  2797.] 

'  [A  dealer  in  rare  aninfiala,  fatiher  of  Joehua  Brookes,  F.I1.S.,  lecturer  on  Anatomy 
and  founder  of  a  oonsiderable  museum  of  Human  and  Comparatiye  Anatomy,  which 
was  dispersed  by  auction.] 

>  [Himt.  Prep.  No.  2514.] 
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anixnals,  and  both  are  pretty  long.  The  ooane  hairs  become  longer 
and  stronger  towards  the  back,  where  at  last  they  make  a  kind  of  hog's 
mane,  which  extends  along  the  neck,  back  and  tail;  bnt  what  is  very 
singolar,  when  it  has  got  upon  the  tail,  it  twists  round  the  left  to  the 
underside  of  the  tail,  and  arrives  there  about  the  middle ;  and  then 
proceeds  along  the  under  surfiGtce  to  the  tip.  The  bones  of  the  tail  take 
the  same  twist. 

The  inferior  vena  cava  is  in  contact  with  the  upper  or  convex  surfietoe 
of  the  diaphragm  for  some  way :  this  increases  the  length  of  that  vein 
within  the  thorax;  although  it  is  not  owing  to  the  heart's  being  at 
such  a  distance  as  one  would  imagine  from  the  length  of  the  vein.  The 
length  of  this  vein  in  quadrupeds  is  owing  to  two  circumstances ;  first, 
because  the  apex  of  the  heart  is  turned  more  downward  than  in  the 
human,  so  that  the  basis  of  the  heart  is  further  removed ;  secondly, 
because  the  heart  is  ftirther  from  the  back  or  spine  than  in  the  human ; 
and,  as  the  vein  is  obliged  to  lie  on  the  spine  in  the  abdomen,  when  it 
perforates  the  diaphragm,  it  passes  forward  and  upward  to  the  right 
auricle. 

The  lungs  are  divided  as  in  most  quadrupeds.  The  stomach  is  very 
like  the  cat's,  only  that  the  vessels  do  not  pass  unattached  for  so  long 
A  way  before  they  enter  its  coats. 

The  duodenum  passes  a  little  up,  and  then  down  the  right  loins ;  it 
gets  on  the  right  of  the  mesentery  at  the  root  of  that  membrane,  which 
becomes  longer  and  longer  to  about  the  middle  between  right  and  left ; 
then  becomes  shorter  and  shorter  to  the  left ;  along  the  edge  the  intestine 
is  attached.  When  the  small  intestine  has  got  to  the  root  of  the 
mesentery,  on  the  left  side,  it  bends  down  the  left  side  and  enters  the 
colon,  which  passes  down  in  a  straight  line  to  the  pelvis,  and  there 
forms  the  rectum  \  The  caecum  is  shorter  than  in  the  lion  or  cat. 
Here  then  we  have  no  zigzag  turns  and  crossings  in  the  line  of  the 
intestines,  as  in  many  other  animals.  But  this  most  probably  arose 
from  the  mesentery  being  untwisted;  for  in  another  which  died  in 
perfect  health,  the  duodenum  passed  to  the  left  behind  the  mesentery 
as  common ;  but  I  could  easily  have  unt^dstod  the  mesentery,  and  pro- 
duced the  same  effect  as  in  the  above  described  one. 

The  epiploon  is  attached  to  the  great  curve  of  the  stomach  before,  to 
the  duodenum  on  the  right,  to  the  pancreas  behind,  to  the  spleen  and 
diaphragm  on  the  left. 

The  pancreas  has  only  one  lobe,  as  in  the  genette,  lying  across  the 
spine. 


>  [Home,  Comp.  Anat.  i.  p.  439.] 
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The  Hver  is  divided  into  four  lobes,  besides  the  fissure  for  the  liga- 
mentom  rotundum.  The  small  one  on  the  right  side  lies  before,  and 
as  it  were  encloses  the  upper  part  of  the  abdominal  portion  of  the  vena 
cava  inferior,  the  left  side  of  which  is  behind  the  mesogaster,  and  be- 
comes the  lobulus  Spigelii.  The  spleen  is  as  in  the  lion,  cat,  dog,  drc. 
The  kidneys  are  as  in  the  lion,  eat,  genette,  hysena,  dec. 

The  female  parts  are  very  similar  to  those  of  the  lioness.  The  ovaxia 
were  attached  to  the  sides  of  the  abdomen  by  a  muscular  ligament  which 
arises  insensibly  out  of  the  peritoneum  where  the  diaphragm  and  trans- 
verse musdes  join;  this  passes  down  along  the  surface  of  the  peri- 
toneum on  the  lateral  posterior  parts  of  the  abdomen,  where  it  is  lost. 
This  muBde  would  appear  to  counteract  the  ligamentum  rotundum, 
which  is  also  muscular,  and  is  inserted  about  one  inch  below  the  ovarium. 
The  capsula  ovarii  is  not  so  complete  as  in  the  lion.  At  the  anus  there 
are  two  bags  as  in  the  lion,  cat,  dog,  &o.  The  anus  and  vulva  recede 
from  one  another  by  the  common  vagina  bending  downward,  as  it  were, 
round  the  pubis,  which  gives  space  between  these  parts  for  a  considerable 
fossa,  which  has  externally  two  protuberant  lips,  the  direction  of  which 
is  upward  and  downward,  similar  to  the  labia  pudendi.  The  bottom  of 
this  fossa  divides  into  two  lateral  bags,  which  lie  a  little  on  the  sides  of 
the  vagina,  where  it  is  bent  downward,  and  are  covered  by  the  sphincter 
of  that  part.  The  coat  of  these  bags  is  a  gland  which  secretes  the 
essential  oil  called  '  dvet.'  These  bags  and  fossae  have  hair  on  their 
inside;  the  bags  are  generally  foil  of  this  oil,  which  is  mixed  with 
dirt,  ice.  that  gets  into  the  foss». 

(The  Subjcate  ( Viverra  {Rhygana)  tetradaciyla,  Schreb.and  Illig.) .] 

From  Mr.  Banks. 
It  can  walk  on  the  whole  foot,  both  on  the  fore  and  the  hind ;  but 
commonly  walks  on  the  toes  of  both.  The  nails  are  much  longer  on 
the  fore-feet  than  the  hind :  only  four  toes^  Head  small,  terminating 
in  a  pretty  long  shaip  nose,  which  projects  as  in  the  mongoose :  the 
outline  is  rather  concave:  its  whole  head  is  very  like  that  [of  the 
mongoose]  animal ;  but  the  eyes  are  not  so  large.  The  ears  are  small 
and  a  little  projecting,  but  are  flattened  back.  Its  body  is  made  like  a 
ferret's;  but  is  not  so  long,  and  is  rather  thicker:  the  tail  is  longer  l^an 
a  ferref  s.  The  hair  is  thick  and  short  about  the  neck  and  shoulders, 
becoming  longer,  thinner  and  stronger  on  the  back,  which  grows  more 
and  more  so  to  the  tail.     The  lines  of  the  palate  are  sections  of  circles 


^  [This  remark  aeryes  mamly  to  determine  the  spedes:  the  rest  of  the  deecriptioa 
agreee  with  the  character  and  structure  of  the  Buricat«.  Home  abetracts  nothivg 
from  the  notes  on  this,  to  him,  unknown  animal  "  From  Mr.  Banks."] 
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forwards,  but  they  would  appear  to  be  only  the  ends  of  these  circles 
remaining  backwards.  It  has  a  snout  like  a  hog,  but  not  so  projecting ; 
this  terminates  in  an  edge  all  round,  which  is  a  little  hard,  and  the 
greater  motion  of  the  snout  is  chiefly  in  that  edge.  The  hair  is  like  the 
rat's ;  there  is  none  on  the  soles  of  the  feet  or  pahns  of  the  hands ;  and 
very  little  on  the  back  of  these  parts:  so  lar  it  is  like  the  rat;  but  all 
along  that  edge  which  terminates  [defines]  the  back  of  the  foot  and  toes 
from  the  sole,  and  the  hand  and  fingers  from  the  fore  palm,  there  is  a 
row  of  hair  much  stronger  and  lighter  than  anywhere  else,  excepting 
on  the  tail.  The  tail  is  covered  with  pretty  soft  short  hair  aboTC  and 
below ;  but  on  the  sides  and  end  it  is  stronger  and  whiter.  The  tail 
would  appear  to  stand  up  like  the  hare's.  There  are  three  grinders, 
and  two  cuspidate  instead  of  two  bicuspids  \  The  tusks  are  round,  but 
a  little  flattened,  and  pretty  long:  six  incisores.  The  grinders  are  as 
a  line,  having  two  rows  of  points. 

The  stomach  is  like  the  ferref  s  or  pole-cat's,  large  or  thick  at  the 
left  end,  but  does  not  project  much  beyond  the  entrance  of  the  0B6o-> 
phagus.  The  duodenum  has  a  pretty  broad  mesentery ;  and  this,  as  the 
duodenum  passes  behind  it,  becomes  pretty  loose,  and  immediately 
becomes  looser,  forming  the  mesentery  of  the  ileum.  The  ileum  passes 
up  the  right,  and  before  the  root  of  the  mesentery ;  or  rather  upcm  the 
ri^t,  it  passes  into  the  colon.  The  ctecum  is  above  an  inch  in  length,  is 
a  little  bent,  having  on  the  concave  side  a  [patdi  of  glands]',  which 
terminates  in  an  oblong  end.  The  colon  passes  to  the  left  before  the 
root  of  the  mesentery,  to  which  it  adheres  by  a  narrow  mesocolon,  and 
then  bends  down  to  the  pelvis,  having  a  mesocolon :  it  is  pretty  large. 

The  anus,  or  rather  rectum,  terminates  in  a  round  broad  concave 
surface,  which  is  glandular  on  its  whole  surface :  this  part  has  no  hair, 
is  something  like  that  in  the  badger,  but  is  not  so  deep ;  and  is  also 
Uke  that  in  the  hyaena,  but  also  is  not  so  deep.  The  small  intestines 
are  something  more  than  three  times  the  whole  length  of  the  body  of 
the  animal :  the  large  gut  is  more  than  half  that  length.  The  great 
epiploon  is  not  attached  to  the  colon ;  it  is  pretty  broad,  so  as  to  cover 
the  whole  intestines. 

The  spleen  is  a  pretty  long  flat  body,  and  not  very  narrow.  The 
liver  has  four  lobes,  the  second  from  the  left  being  the  laigest ;  it  has  a 
long  fissure  in  it  for  the  passage  of  the  round  ligament.    The  right 


^  [Of  the  five  teeth  of  the  molar  series  two  only  are  true  molars,  throe  aro  pre- 
molars, displacing  as  many  deciduous  teeth,  on  each  side  of  both  jaws:  the  dental 

formula  of  Rh^zana  is:— i  ^^,  c  J-^,  p  ^^,  m  J-~J  «36.] 
'  [This  I  obserTed  in  the  dissection  of  a  suricate  at  the  Zoological  GaiHlens,  Loudon.] 
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portion  of  this  lobe  has  the  small  gall-bladder  attached  to  it.  The 
pancreas  lies  across  the  body,  in  the  epiploon.  The  kidneys  are  con- 
globate, having  some  veins  ranning  on  the  external  sorfbce,  which  is 
an  approach  towards  the  lion,  &c. 

The  scrotum  is  pretty  large,  but  not  pendulous,  as  in  the  bull,  &xi. 
The  penis  rises  ont  of  the  anterior  part  of  the  scrotum  like  a  nipple, 
similar  to  the  cat's :  I  should  suppose  the  animal  to  be  rather  retro- 
mingent^ 

The  bladder  of  urine  is  pendulons.  The  urethra  opens  on  the  point 
of  the  cHtoris,  as  in  the  rat. 

Around  the  pupil  there  is  no  pigmentum  album.  The  membrana 
nictitans  is  broad,  and  is  capable  of  covering  the  whole  eye. 

[Th£  Stbiped  Ht^na  {Hycsna  vulgaris^  Desm.).] 

O/theHyanaK 

The  hyffina  is  some  degree  removed  from  the  lion  towards  many  of 
the  other  Camivora.  It  seems  to  be  one  remove  from  tiie  dvet-cat 
kind.  It  has  nothing  of  the  external  figure  of  the  lion,  nor  is  it  exactly 
similar  to  any  other.  The  extremities  are  mostly  those  of  a  dog ;  but 
there  is  rather  more  motion  in  the  joint  of  the  wrist  and  ankle ;  and 
the  head  and  ears  have  a  great  likeness  to  those  of  that  animal ;  only 
that  the  ears  are  mostly  erect,  and  have  no  hair  upon  them.  The  neck 
is  shorter  and  thicker ;  the  hair  is  longer  on  the  upper  part  of  the  neck 
and  along  the  back  than  anywhere  else.,  something  similar  to  a  horse's 
mane,  or  to  the  bristles  of  a  boar.  In  its  manner  of  feeding  the  hyaana 
is  not  similar  to  the  lion ;  for  the  lion  eats  no  bones  excepting  they  are 
small,  Such  as  the  bones  of  a  fowl,  (&c.,  but  only  chooses  to  eat  the 
flesh :  the  hyaena  likes  to  gnaw  the  bones  and  swallow  them  much  more 
than  what  dogs  do ;  and  its  jaws  and  teeth  are  perhaps  the  best  adapted 
for  this.  Give  a  hyaena  a  sheep's  head,  and  he  will  crunch  the  whole ; 
whereas  a  lion  will  only  eat  the  fiesh. 

There  is  no  thjroid  gland'.  The  loins  are  short,  and  the  ribs  come 
very  low,  which  shortens  the  abdomen  vastly.  The  crura  of  the  dia- 
phragm come  very  low,  so  as  to  oblige  the  kidneys  to  lie  upon  the  brim 
of  the  pelvis,  especially  the  left. 

The  stomach,  duodenum,  jejunum,  and  ileum,  are  the  same  as  in  a 

^  [I  beliere  the  preparation  of  the  male  organs,  No.  2515,  to  be  of  this  animal ; 

thoee  parts  from  the  suricate  dusectod  at  the  Zoological  Qardena,  are  placed  by  the 

aide  of  the  Hunterian  preparation  for  comparison:  see  No.  2515  a.  Physiol.  Catal. 

voL  It.  p.  84.] 
^  [The  skull  and  many  bones  of  this  specimen  are  Nos.  4449  et  uq,,  Osteol.  Catal.] 
'  [The  hyasnas,  both  striped  and  spotted,  dissected  by  me,  possessed  the  thyroid 

gland  in  two  separate  halves  or  lobes.] 
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lion ;  the  caecum  is  rather  hmgest,  but  ia  similar  to  that  of  a  li(m\  The 
colon  and  rectum  are  the  same  as  in  a  lion.  The  liver  and  gall-bladder 
are  much  the  same.  The  kidne3rB  are  exactly  the  same  as  in  the  lion'. 
The  heart  is  very  similar  to  that  of  the  lion ;  also  the  yessels  going  off 
from  the  curvature  of  the  aorta. 

The  eye  is  like  a  lion's,  having  the  pigmentnm  album  [tapetum  lud- 
dum]  above  the  optic  nerve.  The  sclerotic  coat  is  thickest  at  the  anterior 
part.  The  membrana  nictitans  is  a  thick  cartilaginous  substance  in  the 
middle,  but  is  ligamentous  on  the  edges.  It  is  dark  on  the  inside 
towards  the  edge,  especially  the  middle  space  between  the  two  extremes ; 
it  is  also  black  on  the  external  sur&ce.  Is  this  to  prevent  any  rays  of 
light  from  passing  through  when  the  eye  is  drawn  inwards  and  hidden 
behind  this  membrane  ? 

The  penis  is  continued  along  the  belly,  is  easily  pulled  out  of  the 
prepuce,  and  the  prepuce  then  seems  to  be  continued  all  along  the  penis 
to  the  end,  and  much  of  the  same  colour.  This  is  not  the  same  as  in  a 
dog,  and  most  other  animals ;  for  the  penis  in  them  would  seem  to  be 
a  distinct  body  when  pulled  out  of  the  prepuce'. 

The  anus  opens  externally  in  a  sulcus  below,  and  in  the  hollow  of  a 
semilunar  curve  of  a  sulcus  that  is  between  the  anus  and  the  tail.  This 
sulcus  has  the  opening  of  a  duct  into  each  end,  which  leads  to  two  bags 
that  lie  on  each  side  of  the  anus.  These  bags  are  larger  than  a  hen's 
egg,  are  pretty  round,  and  contain  a  yeUow  substance  somewhat  harder 
than  common  butter,  which  smells  like  musk.  They  are  always  distended 
with  this  matter,  and  but  very  little  of  it  can  escape  in  substance.  It 
would  seem  as  if  it  was  only  meant  as  a  smelling  bottle^. 

'Cf  the  Female  parts  of  Generation. — Below  the  anus  opens  the  vagina ; 
there  are  no  external  lips  ending  in  a  projecting  point,  as  in  many  other 
animals,  but  a  round  hole  similar  to  an  anus.  Just  within  this  is  the 
clitoris,  which  points  forwards  like  a  short  blunt  tongue.  The  common 
vagina  is  but  short,  about  lj|  inch  long :  the  proper  vagina  is  about 
5  inches  long,  of  a  livid  colour,  and  has  a  vast  number  of  loose  folds  or 
rugae  running  in  the  direction  of  the  vagina.  Near  the  os  tincae,  on 
that  side  next  the  bladder,  there  is  a  process  or  a  flat  pyramidal 
minence  which  has  a  small  loose  floating  body  attached  to  its  apex 
about  an  inch  long'. 

^  [Home,  Comp.  AnaL  i  p.  438.] 

'  [The  kidney,  with  the  superficial  yeiiiB  iigected,  ib  the  Hunt  Trep,  No.  1206.] 

s  [The  testicle  of  this  HysBna  is  the  Prep.  No.  2516.] 

*  [Hunt.  Preps.  Nos.  2148—2161.] 

'  [Hunt  Prep.  No.  2796 :  it  is  doubtful  whether  the  appendage  continued  firom 
one  of  the  longitudinal  folds  be  a  natural  structure.  Physiol.  Gat«l.  vol.  iy.  p.  180. 
The  tongue  and  larjnx  form  the  Hunt  Prep.  No.  1514.] 
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ExTBACT  of  a  Letter  concerning  the  two  Hycenm  vthich  fought  and  died 

in  the  Tower  in  1792. 

*'Oibraltar,  15th  Deo.  1791. 
"  He  has  also  on  board  two  young  hyeenas,  whelped  last  April,  and 
which  I  have  had  since  they  were  two  days  old.  You  need  not  be 
afraid  of  them ;  for,  in  spite  of  what  authors  say,  they  are  as  tame  as 
puppies,  having  always  lived  loose  in  the  house,  dined  at  table  with  the 
dogs,  and  usually  in  my  lap  or  bed.  I  have  put  six  sheep  on  board  for 
them,  as  they  love  raw  meat.  Their  usual  allowance  here  was  a 
bullock's  pluck  without  the  liver;  and  the  bones  at  table." 

[Family  CANIDjE.] 

[Thb  Doo  {Cants  famUiaris,  Linn).] 

Of  a  Dog. 

There  axe  two  panniculi  camosi;  one  arises  from  the  upper  and 
lower  lip>  passing  back  over  the  lower  jaw  under  or  behind  &e  ear ; 
then  passing  up,  covering  almost  the  whole  neck;  and,  on  the  side 
of  the  neck,  it  loses  some  of  its  fibres  on  the  skin ;  it  then  pro- 
ceeds on  and  is  inserted  into  the  Hgamentum  coUi,  the  whole  length 
of  the  neck.  Besides  this  there  are  thin  fibres  that  arise  from  the  skin 
down  along  the  lower  part  of  the  neck,  as  low  as  the  sternum,  which 
pass  almost  directly  upwards,  and  join  the  other.  The  second  [panni- 
culus]  arises  in  conjunction  with  the  insertion  of  the  latissimus  dorsi^ 
and  another  part  of  it  arises  in  conjunction  with  the  insertion  of  the 
pectoralis ;  these  two  pass  downwards,  covering  the  whole  side  of  the 
body.  The  uppermost  edge  is  as  high  as  the  latissimus,  from  the 
buttocks  forwards  on  tho  belly,  making  what  is  called  the  flanks,  but 
comes  no  frurther  forwards.  Besides  these,  it  is  joined  by  thin  fibres 
that  arise  insensibly  from  the  cellular  membrane  that  covers  the 
pectoral  muscle,  which  join  the  lower  edge  of  the  former :  these  are 
inserted  into  the  skin  of  the  back  from  the  shoulders  to  the  rump. 

The  thyroid  glands  are  on  each  side  the  cartilage  of  the  aspera  arteria 
below  the  cricoid,  and  are  pretty  round  bodies.  The  sacculus  laryngis 
is  very  large,  and  has  a  process  of  the  anterior  part  of  the  arytenoid 
cartilage  passing  half-way  forwards,  so  that  they  can  be  dilated  by  the 
motion  of  the  cartilage,  or  shut  in  the  middle  by  the  two  points  that 
come  forwards ;  so  that  the  sac  may  a£fect  the  voice.  The  arytenoid 
cartilage  divides  into  two  processes  at  the  upper  part,  the  anterior  of 
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whidi  stands  up  half-way  between  the  posterior  and  the  epiglottis. 
There  is  no  nvnla,  but  a  broad  palatum  molle\ 

The  contents  of  the  thorax  are  as  in  the  ass. 

The  oesophagus  is  about  2  inches  long  below  the  diaphragm.  The 
stomach  is  situate  pretty  much  like  the  human ;  at  the  small  end  it 
makes  a  small  turn  upwards  towards  the  liver^  which  may  be  owing  to 
the  great  distension  and  curvature,  and  ends  in  the  pylorus  3  inches 
below  the  liver*. 

The  duodenum  makes  a  pretty  sharp  turn  downwards  on  the  right 
side  before  the  right  kidney,  and  before  the  upper  part  of  the  Fallopian 
tube  and  ovarium ;  then  makes  a  turn  across  the  spine  towards  the  left ; 
it  is  very  loose,  having  a  long  mesentery ;  and  where  it  passes  across 
the  spine  it  is  more  fixed  to  the  root  of  the  mesentery,  and  at  the  same 
part  it  is  attached  to  the  mesocolon  where  the  colon  is  going  to  make 
the  rectum.  The  same  intestLne  becomes  loose  on  the  left  side,  having  a 
long  mesentery,  and  is  called  jejunum*.  The  ileum'  passes  towards 
the  right  and  into  the  ccecum,  adhering  for  about  2  inches  to  the  caecum. 

The  csDcum  and  beginning  of  the  colon  are  not  bound  to  the  psoas, 
iliacus,  and  quadratus  lumborum  as  in  the  human;  but  in  the  wolf 
they  are  closely  connected  to  the  right  of  the  root  of  the  mesentery ; 
the  colon  has  a  long  mesocolon ;  it  is  shortest  at  the  part  where  the 
ileum  enters,  and  goes  as  high  as  the  duodenum,  and  goes  before  it 
where  the  duodenum  crosses  the  spine.  The  crion  passes  across  the 
spine  towards  the  left ;  from  thence  it  passes  down  the  left  side ;  it  is 
not  bound  down  as  in  the  human  subject,  but  has  a  long  mesocolon ;  it 
then  goes  on  to  make  the  rectum" .  The  mesenteiy  is  in  general  very 
loose  and  thin ;  the  fat  attending  the  vessels. 

There  is  a  muscle  arising  from  the  lower  surface  of  the  tail,  which 
passes  upwards  and  is  spread  upon  the  posterior  surface  of  the  rectum 
and  is  lost  in  it.  There  are  two  elastic  ligaments  that  arise  from  the 
sacrum  passing  downwards,  and  are  lost  insensibly  upon  the  sides  of 
the  anus.  At  each  side  of  the  anus  there  is  a  cavity  about  the  bigness 
of  a  pigeon's  egg,  that  seems  to  have  a  cuticular  Uning.  These  cavities 
have  an  opening  just  at  the  verge  of  the  anus,  where  two  or  three 
hairs  are  studded.  These  bags  do  not  seem  to  answer  any  purpose  in 
going  to  stool ;  for  we  can  easily  see  these  bags  discharge  their  contents 
in  a  dog  when  he  is  at  stool,  but  at  the  same  time  distinct  frt>m  the 
foDces,  and  the  fluid  is  squirted  out  with  some  force.  Indeed,  when  the 
anus  is  in  this  position,  viz.  pushed  out,  the  orifices  of  these  bags  are  a 


*  [The  tongue  of  »  dog  is  No.  1616.]  '  [Hunt  Pi^.  No.  636.] 

»  [Hunt  Prep.  No.  701.]  *  [lb.  No.  768.]  *  [lb.  No.  726.] 


CANI3  FAMILIARIS.  61 

good  way  from  the  angle  that  the  gut  makes  with  the  outer  skm^  and 
therefore  this  fluid  or  mucus  cannot  have  any  effect  on  the  operation  of 
expulsion. 

The  epiploon  is  attached  to  the  whole  great  curvature  of  the  stomach, 
to  the  left  eras  of  the  diaphragm,  and  to  the  mesocolon  upon  the  left 
side;  posteriorly  the  epiploon  is  attached  to  the  lower  edge  of  the 
pancreas ;  on  towards  the  right,  where  it  joins  to  the  anterior,  it  was 
attached  to  the  stomach,  being  very  broad,  enveloping  the  whole  intes- 
tines. The  ramifications  of  fat  attend  those  of  the  arteries :  the  mem- 
branous part  is  not  complete,  but  is  rather  a  network.  The  small 
epiploon  is  very  large  and  loose. 

The  length  of  the  small  intestines  is  19  feet,  the  length  of  the  great 
ones  is  4  feet  3  inchest 

The  liver  is  pretty  thin,  lying  close  to  the  diaphragm ;  the  lower 
edge  does  not  pass  down  before  the  stomach  as  in  the  human :  it  is 
divided  into  five  lobes,  besides  the  lobulus  Spigelii.  The  gall-bladder  is 
attached  to  the  third  lobe  firom  the  right,  which  is  the  middle  lobe ;  and 
this  18  partially  divided  into  two,  having  the  gall-bladder  betwixt  them  ; 
the  biliary  ducts  enter  the  duodenum  about  3  inches  below  the  pylorus, 
by  the  same  nipple,  but  by  two  distinct  orifices.  The  ductus  cysticus 
is  pretty  large,  and  looks  like  the  stem  leading  from  the  gaU-bladder 
to  the  duodenum;  and  the  ductus  hepaticus  has  branches  dipping  into 
it,  three  or  four  in  number. 

The  pancreas  is  about  a  foot  long;  5  inches  of  which  lie  across 
the  spine  attached  to  the  splenic  vessels  upon  the  left,  but  is  loose,  or 
only  attached  by  a  thin  membrane  to  the  mesocolon :  the  remaining 
part  lies  in  the  right  side  in  the  doubling  of  the  mesentery  belonging 
to  the  duodenum ;  so  these  two  portions  make  a  pretty  sharp  angle  with 
themselves,  and  this  angle  adheres  closely  to  the  duodenum,  where  the 
ducts  enter.  The  two  ducts  of  the  pancreas  unite  into  one,  and  that 
tnmk  enters  by  the  hepatic 

.  The  spleen  is  an  oblong  body,  near  a  foot  long,  3  inches  broad  at 
some  parts,  not  above  half  that  at  others,  and  is  attached  to  the 
stomach  by  the  epiploon,  and  to  the  back  also,  in  [the  duplicature  of] 
which  pass  the  splenic  vessels. 

The  kidneys  are  conglobate,  and  much  looser  than  in  the  human 
subject '.    The  capsula  renalis  is  very  small.     That  of  the  right  side 


^  [These  admeasurementB  would  apply  to  a  dog  meaaurmg  3  feet  from  the  muale 
to  the  root  of  the  tail :  in  a  wolf  the  small  inteetmes  were  15  feet;  the  colon  2  feet: 
■ee  Home»  Comp.  Anat  L  p.  441.] 

»  [Hunt  Prep.  No.  1236.] 
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adheres  to  the  vena  cava^  not  to  the  kidnejrs;  that  of  the  left  side 
adheres  closely  to  the  aorta. 

The  sclerotic  coat  is  pretty  thick,  hut  hecomes  thickest  at  the  cornea. 
The  pigmentom  nigrum  is  hoth  on  the  outside  and  inside,  excepting 
where  the  choroid  is  white ;  it  is  not  there  on  the  inside.  This  white 
colour  on  the  inside  is  not  tendinous,  as  it  appears  to  he,  but  is  an 
album  pigmentum. 

Female  parts  of  Generation  ^ — ^From  the  external  labia  to  the  begin- 
ning of  the  vagina  measures  about  3  inches ;  in  a  wolf  not  2  inches. 
Just  at  the  lower  angle  of  the  external  vagina  [a  groove]  leads  on 
to  the  clitoris,  which  is  a  broad  rugous  surface  surrounded  almost 
with  a  doubling  of  the  internal  membrane  which  is  like  a  half  valve. 
The  beginning  of  the  true  vagina  is  pretty  narrow,  about  an  inch  in 
diameter,  becoming  very  latge  just  behind  the  pubis ;  from  thence  it 
becomes  smaller  and  smaller  to  the  os  tincsB,  where  it  is  little  more 
than  half  an  inch  in  diameter.  The  internal  surface  is  thrown  into 
longitudinal  rugte  like  those  of  a  contracted  stomach,  which  become 
veiy  high,  and  go  on  to  the  os  tincse.  The  length  of  the  true  vagina 
is  about  8  inches.  The  os  tinc83  stands  pretty  prominent  in  the  vagina 
and  is  thicker  than  in  any  part  of  the  uterus,  with  a  number  of  rug» 
on  its  inside.  The  uterus  is  but  very  thin,  becoming  of  a  darker  colour 
towards  the  fundus,  and  is  somewhat  villous  upon  its  inner  sur- 
face. It  is  about  4  inches  in  length,  and  seems  to  divide  into  two 
Fnllopian  tubes ;  each  passes  towards  the  groin  of  the  same  side,  as  high 
almost  as  the  kidney,  and  is  attached  to  it  by  a  fatty  ligament. 
The  comua  uteri  are  a  quarter  of  an  inch  in  diameter.  The  inner 
coat  is  as  dark  as  the  venal  blood,  which  is  owing  to  the  blood  in  the 
vessels,  for  by  being  exposed  to  the  air  it  became  florid.  They  are 
about  a  foot  long,  and  have  a  vast  number  of  flat  eminences  close 
together  on  the  inner  surface.  The  comua  end  in  a  blunt  caecum, 
which  does  not  admit  air  to  pass;  and,  where  they  end,  there  is  a 
large  bag  surrounded  with  fat  with  an  opening  on  one  side  of  it,  not  at 
the  end.  On  one  side  of  this  opening,  which  is  about  the  bigness  of 
one^s  thumb,  is  placed  the  ovarium ;  and  on  the  other  side  of  the 
opening  is  the  morsus  diaboli,  which  se^ns  to  be  no  more  than  a  red 
villous  surface  fer  the  side  of  this  opening ;  and  as  the  orifice  is  always 
shut,  the  morsus  diaboli  and  ovaria  are  always  in  contact,  and  the 
termination  of  the  Fallopian  tube  is  at  one  of  the  angles  of  the  opening. 
The  broad  ligaments  are  very  large,  extending  from  the  sides  of  the 


*  [Hunt  Prep.  No.  2800.  The  foetus  and  foetal  membrmes  form  the  Props.  Nos. 
3667-^71,  3716,  3716.] 
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pelTis  to  the  lower  end  of  the  IddneyB ;  the  broad  ligament  is  very 
like  the  epiploon. 

From  the  termination  of  the  Fallopian  tube  passes  the  round  ligament, 
which  becomes  broader  by  degrees  as  it  passes  downwards,  about  half  a 
foot  broad,  and  it  passes  out  of  the  abdomen  at  the  common  place,  but 
takes  a  process  of  the  peritoneum  with  it  to  the  groin,  for  about  3  inches 
in  length.  This  ligament  is  like  the  broad  ligament ;  but  all  along 
the  edge  it  b  thicker,  something  like  the  Ugamentum  teres  in  the 
falciform  ligament  of  the  liver.  This  thick  part  passes  through,  and  in 
its  passage  it  has  a  thin  attachment  to  the  sides  of  the  tunic.  This 
tunic  has  a  muscle  [cremaster]  like  the  tunica  vaginalis  testis  in  the 
male,  but  is  not  so  strong.  The  spermatic  vessels  are  shorter  than  in 
the  human  subject. 

The  whole  of  the  urinary  bladder  is  almost  exposed  in  the  cavity  of 
the  pelvis,  and  the  urethra  enters  near  the  meatus,  and  a  ridge  passes 
in  them  a  good  way  in  the  meatus.  The  urethra  is  muscular  at  its 
tennination  externally,  which  [muscle]  is  very  strong,  and  surrounds 
[the  urethra]  at  the  beginning  of  the  true  vagina. 

Of  the  New  Holland  Dog,  or  Dingo, 

This  dog  is  like  the  shepherd's  dc^  in  most  countries,  that  is, 
approaching  the  original  called  the  wolf.  He  is  not  so  large  as  the 
wolf  of  America,  Russia,  or  Europe ;  especially  not  so  high  on  his  legs. 
His  ears  are  short  and  erect,  and  his  tail  is  rather  bushy.  He  is  of  a 
reddish  dun,  and  his  hair  is  pretty  long  and  thick,  but  straight.  He 
batks,  although  not  so  readily  as  the  European  dog ;  he  snarls,  howls, 
and  moans,  like  the  dog  in  common,  and  is  very  ill-natured. 

From  all  accounts  this  is  the  only  dog  of  the  country,  and  is  found 
perfectly  wild ;  as  also  tame  in  some  degree,  although  not  very  much 
so ;  for  even  the  tame  are  obHged  to  hunt  their  food,  not  having  enough 
from  their  masters,  and  only  stay  with  them  for  what  they  can  get. 
This  dog  then  is  only  the  wolf  tamed,  without  having  yet  produced 
a  variety,  as  in  some  parts  of  America. 

It  is  asserted  by  those  who  have  been  in  New  Holland,  that  it  is 
hardly  possible  to  tame  them  even  when  taken  very  young.  This  I  can 
easily  believe  in  part ;  for  I  can  conceive  that  an  original  or  natural 
ferocity  will  be  difficult  to  be  got  entirely  the  better  of,  although  it 
may.  And  we  may  also  observe  that  when  [dingoe  are]  taken,  they 
must  be  old  enough  to  feed  themselves,  by  which  time  they  have 
acquired  a  degree  of  shyness  which  leads  to  defence  and  offence ;  which 
requires  great  attention  and  constant  practice  to  be  got  the  better  of. 

Loou  note. — ^llr.  lind  informs  me  that  there  are  dogs  in  the  Malacca 


64  CARNIVORA. 

islands,  belonging  to  the  governor,  which  have  hair  similar  to  the 
feathers  of  Hhe  silken  hen. 

A  Fox  [{Cams  Vulpes,  Linn.)\] 

I  have  compared  IMs  animal  with  the  dog,  so  that  what  I  have  not 
taken  notice  of ,  is  to  be  found  in  a  dog. 

The  moutii  and  laiynx  as  in  the  dog.  The  roof  of  the  mouth  black. 
A  worm  in  the  tongue.  No  length  of  the  oesophagus  below  the 
diaphragm.  No  elastic  ligament  to  the  anus,  as  in  a  dog.  The  csBcum 
folded  on  itself^. 

The  clitoris  not  cavernous,  but  of  a  soft  glandular  substance,  as  in 
the  dog ;  the  termination  of  which  is  spongy,  and  seems  to  be  a  con* 
tinuation  of  the  plexus  retiformis,  and  terminates  like  the  corpus 
sesamoideum  in  the  valves  of  the  aorta.  Hardly  any  erector  ditoridis ; 
and,  fix)m  the  nature  of  the  clitoris,  there  was  hardly  any  use  for  them. 
The  uterus  not  red,  but  blackish.  The  orifice  of  the  meatus  a  .little 
prominent  in  the  common  vagina  at  the  upper  part,  and  there  is 
another  prominence  on  the  lower  part  just  opposite  the  other '. 

Has  three  nipples  on  each  side. 

The  aorta  ossified  in  some  parts,  and  at  these  parts  formed  sacs ; 
which  might  be  the  cause  of  the  [aneurismal  condition  of  the]  aorta  of 
the  hog  [described  in]  Tyson's  '  Anatomy^.' 

[A  ViEGiNiA  Fox  {Ckmk  Vtdpes,  var.  Virffinianus),'] 

A  pretty  large  worm  in  the  tongue.  A  black  roof  of  mouth.  The 
larynx  as  in  a  dog.  The  thyroid  glands  are  as  high  as  the  os  hyoides, 
just  on  the  inside  of  the  maxillary  glands,  but  a  little  further  back. 
The  oesophagus  does  not  adhere  closely  to  the  aorta,  but  is  some  distance 
from  it ;  there  is  a  membrane  that  passes  from  the  anterior  suiface  of 
the  oesophagus,  its  whole  length,  below  the  curve  of  the  aorta,  over  its 
left  side,  not  adhering  to  it ;  and  is  by  its  other  edge  attached  to  the 
aorta,  near  its  adhesion  to  the  spine ;  and  the  lower  edge  of  this  mem- 
brane is  attached  to  the  diaphragm :  the  right  side  of  the  oesophagus  is 
attached  to  the  right  side  of  the  aorta.  By  these  means  there  is  a 
complete  bag,  having  no  opening  into  it ;  which  I  should  imagine  was 
for  the  motion  of  the  oesophagus,  as  it  is  pretty  loose.  The  same  bag 
I  saw  in  the  other.  The  stomach  as  in  a  dog.  The  duodenum  stronger 
than  any  of  the  other  intestines,  excepting  the  colon :  situated  as  in  a 

»  [The  slceleton  is  No.  4328,  OBteol.  Series.]    »  [Home,  Comp.  Anat.  i.  p.  441.] 
»  [Hunt.  Prep.  No.  2802.] 

^  [Tojacu,  or  Anatomy  of  the  Mexican  Musk-hog;,  Philosophical  Transactions, 
voL  xiii.  p.  359.] 
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dog :  is  pretty  tast  to  the  root  of  the  meseateiy  where  it  passes  to  the 
left. 

The  csBcom  is  pretty  long,  abou  t  half  a  foot,  and  a  good  deal  contorted. 
The  colon  is  not  large,  bat  thicker  in  its  coats  than  the  others,  whkh 
increases  to  the  anus:  near  its  beginning  it  passes  across  the  root  of  the 
mesentery,  to  which  it  closely  adheres.  The  small  gats  are  three  times 
and  one  qoarter  l^e  length  of  the  animal ;  the  great,  or  colon,  not  half 
that  length.  The  epiploon  adheres  as  in  the  racoon.  The  Hver  is 
divided  as  in  a  dog:  it  has  three  hepatic  ducts  passing  into  the  cystic 
The  spleen  is  as  in  a  dog. 

All  the  parts  of  generation  and  anus  are  like  the  dog'ft.  The  penis 
has  a  bulb  in  the  middle,  a  bone,  and  two  veins  passing  from  that  bulb 
on  the  upper  surface.  And  when  one  blows  into  the  veins  they  distend 
the  bulb,  but  don't  fill  the  part  of  the  urethra  that  eno(Mnpasses  the 
bone  before  this  bulb ;  but  when  we  blow  or  inject  the  urethra,  the 
bulb  is  fiUed  with  air  or  injection ;  so  if  the  blood  gets  into  the  bulb 
from  the  urethra,  it  cannot  get  back,  but  must  go  by  the  veins  men- 
tioned above. 

The  two  muscles  that  go  frt>m  the  tail  to  the  urethra  are  inserted 
into  the  lower  surfiEtce  of  the  bulb.  The  prepuce  is  attached  round  the 
bulb.    It  has  no  vesiculffi  seminales. 


[Thb  Fsnnjbc,  or  Long-eared  Fox  {Cani$  Zerda,  Zimmerman; 
Pennant,  '  History  of  Quadrupeds,'  vol.  L  p.  267 ;  Biippellj 
'  Beise  im  Nord  Afrik,'  tab,  ii.).] 

A  small  animal,  much  less  than  a  fox,  but  in  shape,  manner,  &c.  as 
like  as  possible ;  of  an  ash-coloured  [above]  white  [beneath],  with  very 
long  ears,  and,  I  should  suppose,  pretty  long  hair ;  for  the  hair  was 
pretty  much  matted.  It  was  said  to  have  been  brought  horn  the  East 
Indies  ^ 

The  viscera  were  exactly  like  the  dog's. 

The  penis  had  a  bulb  on  the  root  of  the  glans,  somewhat  similar  to 
that  in  a  dog ;  but  it  did  not  surround  it  equally  on  all  sides ;  nor  was 
it  at  an  equal  distance  from  the  end  of  the  penis,  but  somewhat  like  a 
ring  put  on  obliquely.  There  was  a  bone,  in  the  glans  part,  with  a 
groove,  in  which  lay  the  urethra. 


*  [Tbe  6pecie8  baa  not  been  found,  save  in  Africa.] 
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[An  Ichneumon  {Mang^a  Herpeite$  ?)•] 
Banks's  Sine  coco. 

An  animal  about  the  size  and  shape  of '  Jack's  wifeS  with  short  legs, 
having  no  hair  on  the  caipns,  nor  on  the  taisos ;  and  walks  principally 
on  the  toes  and  fingers.  Five  fisgersi  the  thumb  rather  the  strongest 
and  shortest  ;  the  fore-  and  ring-fingers  of  an  equal  length ;  the  little 
finger  something  shorter.  The  nails  shaip.  Toes  and  fingers  a  little 
bentybut  not  bo  much  so  as  in  the  dog,  nor  so  straight  as  in  the  racoon* 
The  balls  of  the  fingers  are  four,  and  are  hoiiiy ;  there  are  two  balls 
behind  these,  and  the  ball  of  the  pinform  bone  is  larger.  The  thumb  of 
the  hind-foot  is  very  short,  having  no  nail,  but  a  substance  on  it  like 
what  is  on  the  balls  of  the  toes  or  fingers  of  the  four  toes :  the  two 
middle  are  the  longest,  and  are  of  an  equal  length. 

The  ears  are  thin,  and  pretty  flat  in  their  most  projecting  parts ;  but 
there  is  a  singular  process  within  the  concave  part,  viz«  in  the  concha*. 

The  stomach  is  almost  a  round  cavity,  the  small  end  as  thick  and 
short  as  the  large.  The  termination  of  the  duodenum,  or  beginning  of 
jejunum,  is  loose,  or  has  as  long  a  mesentery  as  any  other  part  of  the 
intestines.  Iliere  is  no  c8Bcum^  The  liver  is  divided  into  four  lobes. 
The  kidneys  are  conglobate. 

[Family  MUSTELIDjE.] 

The  Mabtin-Cat  [Muitela  Maries,  Linn.^]. 

The  feet  are  rough  only  where  they  tread,  that  is  upon  ike  five  toes 
and  ball. 

The  duct  of  the  parotid  passes  over  the  masseter,  with  a  branch  of 
the  seventh  pair  of  nerves. 

The  tongue  is  pretty  long.  The  sacculus  laryngis  is  similar  to  the 
racoon's,  in  its  passing  over  the  os  hyoides ;  but  its  beginning  is  like  that 
in  the  badger,  and  so  is  the  termination  of  the  epiglottis.  These  parts 
are  alike  in  both  these  animals  only  in  this :  the  saccolns  passes  over 
the  OS  hyoides,  as  in  the  racoon.  There  is  a  very  small  worm  [lytta] 
in  the  tongue. 

» 

^  [A  ohanoteristic  eumple  of  the  dnoidation  of  the  '  ignotom  per  ignotiiu.'] 

s  [Hnnt.  P)«p.  No.  16ia  The  akim  of  the  i/ofl^Ftisto  ITiin^  is  No.  4307,  Ot^ 
logical  SerieB.] 

*  [The  Beoond  of  the  nine  folio  Tolumes  of  Hunter's  M£L  notes  of  Dineotioni  of 
Animalfl,  testified  to  by  lir.  Olift  (see  toL  iL  p.  344),  was  entitled  *<  AnimAls  tine 
cmeo ;"  and  induded,  with  the  3i2tMida,  Uraidm,  and  other  plantigrade  Oamivora, 
the  Shrew,  Mole,  Hedgehog,  Sloth,  Pangolin,  and  Porpoiae.] 

«  [The  skeleton  of  this  specimen  is  No.  4152,  OsteoL  Series.] 
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Hie  right  long  is  divided  into  four  lobes,  the  left  iato  two ;  that  is, 
the  right  has  a  ]obe  below  the  heart  between  the  two  ligaments  which 
attach  ihe  heart  to  the  diaphragm,  which  the  human  subject  has  not. 

The  oesophagus  is  about  half  an  inch  long  below  the  diaphragm.  The 
atomaoh  is  pret^  much  like  the  human  or  dog's.  The  intestines,  as  to 
situation,  are  the  same  as  in  a  dog.  It  has  no  cadcum,  [being  in  this 
respeet]  like  the  bear,  racoon,  stoat,  hedgehog,  and  badger.  The 
rectum  becomes  a  litUe  laiger  and  stronger  towards  the  anus. 

The  lengtii  of  the  intestine  is  three  times  and  a  half  the  length  of  the 
animaL  It  has  those  begs  on  the  sides  of  the  anus' ;  and  about  the 
verge  of  the  anus  there  are  a  great  many  sebaceous  glands.  Themusde 
of  the  anus  is  like  the  racoon's. 

The  *  pancreas  AseUii'  is  very  complete,  and  all  the  mesenteric  vessels 
pass  through  it ;  besides  which  there  are  a  great  many  small  lymphatic 
glands  on  the  mesocolon. 

The  liver  is  divided  into  five  lobes  and  thelobulus  Spigelii ;  the  gall* 
Uadder  is  fixed  in  a  very  deep  fissure  in  the  middle  lobe ;  and  on  the 
▼essels  that  pass  to  thie  liver  there  are  two  lymphatic  glands.  The 
ductus  cystiens  seems  to  be  the  stem,  and  the  hepatic  duct  a  branch,  as 
in  the  badger  or  racoon,  and  the  common  duct  enters  [the  duodenum] 
aboutaninch  beyond  the  pancreatic,  as  in  the  badger.  The  spleen  is  as 
in  a  dog:  also  the  pancreas  and  epiploon.  The  right  kidney  is  higher 
than  the  left.    The  capsula  renalis  is  as  in  a  dog. 

The  eye  is  like  the  racoon's,  only  I  cannot  find  any  pigmentum 
nigrom  on  the  anterior  surface  of  the  iris. 

The  parts  of  generation  in  the  male  are  a  good  deal  like  the  racoon's, 
only  that  the  bone  [of  the  penis]  is  not  of  the  same  shape,  and  there  Is  no 
loose  membrane  on  the  end  of  the  penis.  There  are  no  vesiculflB  semi- 
naks ;  but  ^ete  is  a  small  cavity  between  the  two  vasa  defbrentia,  at 
their  entrance  into  the  urethra,  which  will  admit  the  small  end  of  a 
small  blowpipe :  but  I  could  not  find  any  natural  opening  into  it ;  for 
when  I  cut  into  the  most  distant  part  of  it  from  the  urethra,  I  could  not 
•blow  air  into  the  uretiira,  nor  pass  a  bristie  through ;  nor  could  I  find 
any  communication  between  it  and  the  vasa  deferentia. 

The  parts  of  generation  of  the  female  are  like  those  of  a  badger. 

Thb  Ferret  {Putorius  Furo,  var.  Cuv.*). 

The  larynx  is  as  in  a  racoon.  The  tongue  is  pretty  rough,  but  not 
so  much  as  in  the  cat  or  lion,  but  is  of  that  sort  of  roughness.  It  has 
no  worm  [lytta]. 

'  [Hant.  Prep.  No.  2142.] 

*  [The  sknll  of  Uus  tpeoinieii  is  No.  4214,  OiteoL  Seriet.] 
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The  oontento  of  the  thorax  are  as  eommon:  the  left  limg  has'  two 
lobes,  and  these  distinct  at  the  root  for  some  distance ;  the  right  lung 
has  three  lobes,  besides  the  uncommon  one  [lobnlus  azygos,  between  the 
heart  and  diaphragm]. 

The  oesophagus  below  the  heart  passes  through  the  posterior  medias- 
tinum, but  in  no  [special  pleural]  cavity,  as  in  some  animals.  The 
stomach  has  hardly  any  pylorus,  only  a  constrictor,  and  tiiat  a  very 
small  one.  The  duodenum,  as  it  passes  behind  the  mesenteiy,  and 
upon  the  left  of  it,  is  closely  connected ;  as  it  is  likewise  to  the  meso- 
rectum  and  to  the  loins,  by  a  thin  membrane.  The  jejunum,  colon,  and 
rectum  are  as  in  other  animals.  The  colon  does  not  adhere  to  the  root 
of  the  mesentery  so  closely,  as  it  passes  before  it ;  but  has  a  shorter  and 
stronger  mesocolon  there  than  in  any  other  part  of  its  course.  The 
length  of  the  whole  [canal]  was  three  times  and  a  half  the  length  of  the 
body;  what  we  may  call  colon,  [being]  within  one-half  the  length  of  the 
animal.  There  are  two  large  bags,  at  the  sides  of  the  anus,  filled  with 
a  yellow  but  very  foatid  smelling  matter^ 

The  liver  is  exactly  as  in  other  animals,  and  is  divided  into  five  lobes, 
besides  the  lobulus  Spigeiii ;  and  there  is  a  small  lobe,  about  the  bigness 
of  a  pea,  lying  upon  the  vena  portady  near  the  liver.  The  gall-bladder 
is  not  to  be  seen,  lying  in  a  hole  of  the  middle  lobe«  The  epiploon  and 
the  pancreas  are  as  in  other  animals.  The  spleen  is  much  as  in  a  dog, 
but  rather  shorter  in  proportion.  The  right  kidney  is  a  good  deal  higher 
than  the  left.  The  capsula  renalis  of  the  right  side  is  attadied  to  the 
mesenteric  vein,  or  to  the  vena  portarum. 

The  eye  is  as  in  the  white  racoon.  The  skin  about  the  edge  of  the 
eyelid  is  white.  Two  puncta  lacrymalia.  Hardly  any  tarsus.  The 
glandula  lacrymalis  is  oblong,  situated  at  the  inner  canthus,  like  a 
bird's,  and  the  duct  is  very  short  and  pretty  wide;  it  opens  at  the 
inner  canthus  behiad  the  membrana  nictitans,  as  in  the  bird.  There  is 
a  membrana  nictitans,  but  not  so  complete  as  in  the  bird :  it  is  in  the 
middle  somewhat  cartilaginous  through  its  whole  breadth,  which  carti- 
lage is  very  thin  at  the  edge  of  the  membrane,  and  seems  to  keep  tha 
membrane  from  being  thrown  into  wrinkles  when  it  is  drawn  over  the 
eye.  It  is  upon  the  posterior  part  of  this  cartilage,  near  its  attach- 
ment, where  the  duct  of  the  [Harderian]  lacrymal  gland  enters. 

When  we  look  at  the  eye  of  a  ferret  it  seems  to  shine,  and  the  pupil 
\a  very  much  contracted,  as  it  is  of  an  oval  figure ;  it  comes  so  dose  as 
to  represent  a  line.  Still  we  can  see  into  the  cavity  of  the  eye  through 
the  iris,  so  that  the  iris  ia  semi-opake,  which  enables  the  animal  to  see 

^  [Hunt  Prep.  No.  2140.    Home,  Comp.  Anat.  i.  p.  431.] 
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ill  some  measure  in  l^e  light.  This  iris  is  very  vascular  when  injected, 
and  is  not  at  all  red  when  livings  which  would  show  as  if  the  red  hlood 
did  not  enter  these  vessels. 

There  is  no  pigmentmn  nigrum,  not  even  upon  the  processus  dliares, 
which  would  seem  as  if  the  [pigmentom]  nigrum  was  not  the  dung^iill 
of  the  humours,  as  is  supposed.  The  [ciliary]  processes  are  pretty  pro- 
minent. There  heing  a  process  here,  would  show  as  if  these  processes 
did  not  serve  to  stop  the  rays  of  light,  as  they  are  not  covered  with  hlack ; 
and  if  there  was  no  occasion,  to  stop  the  light  here,  then  there  was  no 
occasion  to  have  the  processes  here,  if  their  use  be  to  stop  the  Hght.  I 
eould  hardly  observe  any  album  pigmentum ;  but  as  I  made  preparations 
of  them,  I  did  not  choose  to  examine  them  closely.  The  retina  seems 
to  be  very  thin. 

The  penis  is  a  good  deal  like  the  racoon's,  only  the  loose  mem- 
brane at  the  end  of  the  bone  is  not  a  cavity  as  in  the  racoon,  but  it  is 
cellular ;  however,  this  is  not  known  till  you  cut  into  it  to  inflate  it,  for 
it  is  as  loose  to  appearance,  before  inflation,  as  it  is  in  the  racoon. 

The  uterus.  Fallopian  tubes,  and  capsula  ovaiia  are  as  in  other 
animals ;  also  the  urinary  bladder. 

The  Stoat  {Putarius  vulgaris,  Cuv^]. 

The  thyroid  gland  is  very  small;  the  lower  edge  of  the  saccului^ 
laiyngis  is  continued  forwards  from  the  tip  of  the  arytenoid  cartilage. 

The  heart  and  lungs  are  as  common.  The  stomach  is  as  in  other 
animals,  only  there  is  a  pretty  long  oesophagus  below  the  diaphragm* 
The  intestines  are  as  in  the  bear,  racoon,  &c.  The  Hver  is  divided  into 
six  lobes.  The  gall-bladder  had  a  small  lobe  before  it,  so  that  it  lies 
between  this  little  lobe  and  the  middle  or  third  from  the  right.  The 
ductus  hepaticus  passed  down  on  the  left  of  this  little  lobe,  and  the 
cystic  passed  round  on  the  right,  and  the  second  joined  [the  other]  below 
the  lobe. 

The  pancreas  is  as  usual ;  also  the  spleen  and  epiploon. 

The  female  parts  of  generation  were  as  in  the  lioness,  I  think,  but 
they  are  very  small. 

[Ths  Zobille,  or  Cape  Stoat  {Mustela  ZoriUa,  Desm.,  Mephitis 

Zarilla,  lachtenstein).] 

Banks's^  Sine  coco. 

This  animal  is  of  the  polecat  kind ;  long  and  small,  like  the  ferret, 

^  [The  body  of  the  animal  had  been  presented  by  Mr.  (afterwards  Sir  Joeeph) 
Banka  to  Hunter,  who  had  found  it  devoid  of  a  'cieoam  coli'] 
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polecat,  &e.  The  ribe  oome  very  low  or  near  to  the  oesa  ilii.  The 
hair  is  strong  and  long.  The  legs  are  short  and  strong,  similar  to  those 
of  the  badger.  The  toes  are  fiye  in  number.  In  the  fore-foot  the  middle 
toe  is  the  longest,  the  rest  beeoming  proportionally  shorter  to  the  little 
toe ;  bat  the  thumb  is  shorter  in  proportion  to  the  fore-toe.  In  the 
hind-foot,  the  middle  toe  and  the  ring-toe  are  of  one  length.  The  daws 
are  short,  both  before  and  behind,  bnt  are  pretty  broad  at  their  roots. 

It  walks  on  the  whole  caipns,  metacaipa8,and  toes,  in  the  fore^feet; 
but  only  on  the  toes  and  part  of  the  metatarsos  of  the  hind-feet. 

The  head  is  pyramidal,  bat  does  not  terminate  in  a  very  sharp  nose'. 
The  outline  of  the  head  is  rather  ecmy^.  The  ears  are  something  like 
the  lion's ;  the  concha  is  large. 

Teeth,  six  incisors ;  two  tasks ;  foor  cospidati,  the  last  of  which  is 
the  laigest,  and  is  a  little  stadded  baekwards  at  the  root  with  tabers ; 
twosqoeexers  [camassials]  in  the  upper  jaw,  as  in  the  lion;  but  itseor- 
respondent  in  the  lower  jaw  has  an  internal  process  coming  nearer  [in 
shape]  to  the  grinder';  and  two  grinders,  each  of  which  in  the  upper 
jaw  is  oat  of  the  line,  to  be  opposite  to  that  of  the  lower.  In  the  lower 
jaw  the  grinders  are  in  the  lines,  making  sixteen  in  each  jaw.  The 
teeth  are  not  long,  but  strong  and  round. 

The  colour  of  the  animal  is  dark,  striped  with  a  lii^t  brown',  some- 
what like  a  badger.  The  whole  contents  of  the  belly  is  exactly  similar 
to  the  ferret. 

A  bag  on  each  side  of  the  anus  lined  with  a  pretty  thick  cuticle. 
The  penis  passes  along  the  belly  as  in  the  ferret,  and  has  a  pretty  long 
bone  in  it.  There  is  hardly  any  scrotum.  The  testicles  are  beyond  the 
sides  of  the  pubis,  and  are  small. 

Query :  What  time  of  the  year  was  it  caught  ? 

1  ["tt  Rosiro  abbrtviatoi  unguibaB  mmiouloniia  cnaoB,  Ac.  M.  ZoriUa^ — 
FiBcher,  Synopsis  Muminalhiin,  p.  218.] 

'  [This  is  a  oharaoter  distinguishing  the  Zorille  and  Grison  (GoUcHm)  from  the 
Surq[>ean  stoats.  Hunter's  enumeration  of  the  teeth  indndes  those  of  both  sides  of 
the  upper  jaw.  If  the  reader  compare  the  description  with  the  figure  of  tlie  molar 
series  of  the  Oalietii  vittata  in  my  <  Odontography,'  pL  128,  figs.  1  &  2,  he  will 
readily  trace  the  agreement  of  the  description  in  the  text  with  the  characters  thero 
shown:  fig.  2  exhiMts  the  '  internal'  process^  which  makes  the  lower  camaesisl  or 
'  squeeier '  similar  to  agrinder.  The  nunute  terminal  grinder  of  the  lower  jaw  appears 
to  haye  escaped  Hunter's  notice.    The  dental  formula  of  both  ZoriUa  and  GaUctu 

.  S— 3         I— I        a— »    _  1—1  nA  t 


*  l*M^Uti$  ZoriOa,  Lichtenstein  "— -'*  dark-farown,  with  four  yellowish-white 
stripes  along  the  back,  and  one  on  each  side." — ^Van  der  Hoeven,  Handbook  of 
Zoology,  Tol.  ii.  p.  716.] 
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The  Ott£B  [LiUra  vulgaris,  End.]. 

The  hair  ib  of  two  kinds ;  a  long  and  strong  hair,  and  a  short  and  soft 
hair,  which  thickens  it ;  and  the  short  is  defended  by  the  long  hair. 

The  external  ears  are  very  small  and  flat.  The  tongue  is  not  rough 
like  a  cat's,  and  has  no  worm. 

The  edges  of  the  epiglottis  terminate  between  the  arytenoid  and  the 
inside  of  the  thyroid,  so  that  there  are  two  ligaments  joining  firom  the 
aiytenoid  and  thyroid ;  the  uppermost  is  the  mouth,  as  it  were,  of  the 
sacculus  laryngis :  this  is  not  large,  much  as  in  the  human.  The 
trachea  is  ronnd,  so  that  the  edges  of  the  cartilages  meet,  and  when 
they  are  squeezed  they  overlap  one  another :  their  edges  are  thinned  for 
this  purpose.  It  has  the  oesophagus  behind  it  at  the  upper  part,  but  at 
the  lower  part  it  is  a  little  on  the  left.  Where  it  passes  behind,  the 
trachea  is  a  little  flattened  by  the  left  edges  of  the  cartilages  continued 
some  way  within  those  of  the  right,  as  ^^ . 

There  are  two  very  small  thyroid  glands  some  way  from  the  trachea, 
and  a  very  large  thymus.  The  anterior  mediastinum  is  very  thin  and 
broad,  and  is  perforated  with  many  holes  like  lace.  The  membranes 
that  pass  between  the  pericardium  and  diaphragm  are  very  loose  when 
the  lungs  are  in  a  flaccid  state,  which  allows  of  their  dilatation :  they 
are  united  anteriorly  to  the  mediastinum.  The  right  one  is  united  pos- 
teriorly to  the  vena  cava ;  the  left  posteriorly  to  the  oesophagus.  The 
posterior  mediastinum  is  double,  from  the  basis  of  the  heart  down  to  the 
diaphragm ;  above  that  it  does  not  so  much  deserve  the  name.  The 
cavity  of  this  doubling  contains  nothing.  The  pericardium  is  very  thin 
and  transparent. 

The  heart  has  (I  imagine)  no  foramen  ovale,  for  no  injection  got 
from  the  ri^t  into  the  left  auricle.  There  is  no  fat  upon  the  heart, 
although  the  animal  itself  was  very  fat. 

The  lungs  seemed  to  be  divided  into  three  lobes  on  both  sides:  the 
ri^t  ade  seemed  to  be  as  common ;  but,  on  the  left,  and  backwards, 
there  was  no  cavity;  thislhad  destroyed  before  I  observed  it:  limagine 
that  this  held  the  third  lobe  on  the  left.  There  were  two  lobes  on  the 
left  side,  and  three  on  the  right  (in  another  subject).  The  third  lobe  is 
the  middle  or  azygos  lobe ;  they  are  very  elastic,  and  firmer  in  texture 
than  common :  they  sink  at  once  in  water.  Is  this  peculiar  to  diving 
animals^? 

>  [In  m  otter  I  diawoted  at  the  Zoologioal  Qtardem,  the  left  long  had  two  bboi, 
and  the  right  loxig  four  lobee.  The  pdeitaon  of  the  lobulns  medios  or  impar  probably 
deoeiTed  Mr.  Hunter  in  his  first  diaeection.  All  the  lobes  swam  in  water ;  thej  were, 
howeTer,  gorged  with  blood,  the  animal  haying  been  drowned  under  the  ioe  of  its 
pond.    The  pulmonary  veins  were  distended  with  ooagulum.] 
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The  OBsophagod  [at  the  upper  part  of  the  chest]  lies  in  the  division  of 
the  thorax  made  hy  it,  hy  the  trachea,  the  vessels  of  the  heart,  ins. : 
helow,  it  lies  in  the  doubling  of  the  left  jKwterior  mediastinum,  as  the 
colon  does  in  the  peritoneum. 

The  stomach  is  much  shorter  than  the  human,  and  is  bent  near  the 
middle  like  a  lion's ;  so  that  the  great  and  small  curves  are  angular. 
The  great  end  is  not  so  projecting  as  in  the  human ;  the  small  curve, 
instead  of  being  semicircular,  is  oblong. 

The  epiploon  at  the  great  end  of  the  stomach  is  attached  to  the  pos- 
terior surface  of  that  viscus,  and  is  continued  into  the  little  epiploon 
at  the  oesophagus.  The  vessels  pass  to  the  stomach  much  as  in  the 
lion,  <&c.,  but  not  quite  so  far  on  the  anterior  and  posterior  surfaces. 

The  duodenum  is  as  in  other  animals :  where  it  passes  across  the 
spine  it  is  pretty  closely  connected  to  the  root  of  the  mesentery,  and  by 
a  thin  and  broad  membrane  to  the  meso-rectum.  The  jejunum,  ileum, 
colon,  and  rectum  form  one  continued  canal ;  but,  near  the  end  of  what 
we  may  call  ileum,  [the  intestine]  takes  the  usual  turn,  as  the  colon  does, 
and  fi:t>m  thence  it  becomes  stronger  and  a  little  laiger  to  the  rectum : 
near  the  rectum  there  are  a  vast  number  of  small  glands  that  appear 
through  the  peritoneum.  In  another  otter  they  were  not  to  be  found. 
The  [intestinal  canal]  is  about  three  times  and  one-fourth  the  length  of 
the  animal  \  There  are  no  valvulse  conniventes.  The  mesenteric  glands 
lie  at  the  root  of  the  mesentery.    The  peritoneum  is  veiy  thin. 

The  muscular  coat  of  the  rectum,  at  its  posterior  side,  is  inserted  into 
the  tail,  passing  between  the  two  that  arise  to  enclose  the  anus  as  they 
pass  to  the  urethra ;  but  these  two  last-named  are  lost  in  the  side  of  the 
perineum,  blended  vrith  the  sphinctores  ani  et  vagin». 

At  the  verge  of  the  anus  there  are  two  very  large  bags  filled  with  a 
yellowish  thin  matter,  covered  by  the  sphincter  ani ;  their  openings  are 
at  the  verge  of  the  anus,  so  that  when  squeezed,  the  contents  come  out- 
wards ;  and  besides,  there  is  a  white  matter  as  thick  as  common  paint, 
and  very  rancid  to  the  smelL  At  the  beginning  of  the  duct  leading  from 
this  bag,  is  a  glandular  substance  surrounding  it  vrith  a  number  of 
folliculi  on  it'. 

The  liver  is  divided  into  four  lobes,  besides  the  lobulus  Spigelii :  this 
lies  half  behind  the  little  epiploon,  and  half  before,  as  in  a  squirrel ;  and 
it  is  rather  longer  than  common  for  an  animal  of  this  size.  The  gall- 
bladder is  situated  between  the  two  middle  lobes,  and  is  something  un- 
common in  its  position ;  for  the  Aindus  or  most  distant  part  from  the 
ducts  is  highest,  placed  between  the  two  lobes,  so  that  it  makes  no  curve 


»  [Home,  Comp.  Anat.  i  p.  431.]  *  [Himt.  Prep.  No.  2145.] 
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in  its  duct ;  for  both  pass  in  one  direct  line  about  2  inches  ftx>m  the 
pylorus.  The  second  lobe  from  the  left  is  to  be  considered  as  one  loose 
lobe,  having  two  largo  fissures  in  it ;  one  for  the  umbilical  yein,  the 
other  for  the  gall-bladder.  The  ligamentum  latum  is  vety  thin,  and  is 
perforated  like  a  net.  The  duct  enters  the  duodenum,  but  before  it 
enters  it  becomes  pretty  large  \  The  gall  was  thin,  and  of  a  light 
yellow.  The  lobulus  Spigelii  is  a  good  deal  the  shape  of  a  spleen  or  dog's 
tongue,  and  lies  in  the  curye  or  bend  of  the  stomach  just  fitting  that  places 

The  great  pancreas  lies  across  the  spine  only  in  the  doubling  of  the 
epiploon,  which  might  be  called  mesopancreatic.  Along  the  lower  edge 
of  the  pancreas  there  is  a  membrane  which  is  like  a  net,  and  bends  the 
pancreas;  it  also  unites  it  on  the  right  to  the  vena  cava.  The  other 
pancreas  is  in  a  doubling  of  the  mesoduodenum,  dose  to  the  gut  in  its 
whole  course :  then  the  most  distant  part  from  the  head  of  the  pancreas 
leayes  the  duodenum,  where  it  is  going  to  pass  across  the  spine,  and 
passes  up  behind  the  root  of  the  mesenteric  vein,  and  joins  the  lower 
edge  of  the  transrerse  pancreas,  which  is  only  seen  on  the  posterior 
surface.  The  pancreas  is  somewhat  triangular  like  the  spleen,  having 
a  posterior  surfEtoe  and  an  anterior  one,  which  are  broad ;  ahd  an  inferior 
surface,* which  is  narrow.  The  great  epiploon  is  attached  to  the  inferior 
and  anterior  edge,  and  there  is  a  very  thin  membrane  that  is  attached 
to  the  inferior  posterior,  which  is  attached  to  the  left  of  the  mesentery, 
or  attadies  the  spleen  to  it.  The  two  ducts  unite  into  one  just  at  the 
duodenum,  and  enter  by  the  ducts  of  the  liver. 

Hie  spleen  is  long  and  large  for  the  size  of  the  animal ;  it  is  very 
tnuch  detached  from  the  stomach. 

The  little  and  large  epiploons  are  like  a  net.  The  large  one  covers  all 
the  intestines,  and  passes  a  little  behind  them,  round  the  circumference 
of  the  whole ;  it  is  attached  to  the  large  curve  of  the  stomach,  to  the 
beginning  of  the  duodenum ;  and  to  the  lower  edge  of  the  transverse 
pancreas  and  to  the  spleen,  to  the  diaphragm  above ;  and  from  the  upper 
edge  of  the  pancreas  and  the  spleen,  it  passes  on  to  the  back. 

The  otter  has  very  small  eyes.  There  is  a  *  membrana  niotitans '  that 
can  cover  the  whole  eye,  which  is  attached  to  the  brim  of  the  orbit. 
The  lower  lid  has  muscular  fibres  and  tendinous  ones.  The  caruncula 
]acr3rmalis  is  a  gland,  and  the  orifices  of  the  ducts  open  on  the  most 
prominent  part  of  the  caruncula.  There  is  a  pigmentum  nigrum  on 
both  sides  [of  the  choroid,  forming  a]  distinct  coat  on  the  inside. 

The  kidneys  are  conglomerated  like  the  bear's. 

1  [I  found  a  similar  biliary  reoeptade,  with  Uiick  ooate,  in  the  otter  diaeeoted  at  the 
Zoological  Gardens.  In  the  same  animal  the  spleen  was  4^  inches  long,  flat^  and 
notched  at  both  extremities.] 
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The  oxinaiy  bladder  is  very  penduloiiB :  it  is  attached  to  the  abdominBl 
musdes  by  a  thin  ligament,  like  that  of  the  liver. 

The  vasa  deferential  before  they  enter  the  urethra,  become  spongy  on 
the  inside,  and  thick  in  their  coats.  Between  the  two  there  is  a  small 
body  or  canal  which  enters  the  nrethra  at  the  caput  gallinaginis,  bnt  not 
with  the  Tasa  deferentia.  The  loose  skin  on  the  glans  penis  of  an  otter 
IB  something  like  the  lungs  of  a  tortoise  when  inflated :  in  the  inflation 
of  it  we  can  easily  raise  the  lymphatics  on  the  penis.  That  part  of  the 
penis  that  is  between  the  bone  and  crura  is  very  elastic.  There  is  a 
scrotum  covered  with  hair  not  pendulous  \ 

The  ditoxis  is  within  the  common  vagina,  endoeed  in  a  preputium, 
and  the  two  lateral  edges  tucked  in,  making,  with  the  edge  of  the  peri- 
neum, a  kind  of  vulva.  Thecommon  vagina  is2  inches  long,  and  hardly 
distinguishable  from  the  true,  excepting  by  the  orifice  of  the  urethra. 

A  uterus  with  two  horns,  and  the  ovalia  enclosed  [eadi]  within  a 
thin  but  pretty  strong  bag,  having  the  Fallopian  tube  paanng  quite  round 
it,  and  opening  into  this  bag  just  at  the  termination  of  the  horn.  When 
I  made  a  small  hole  into  this  bag,  the  air  escaped  by  the  sides  of  the 
pipe  and  got  into  the  tube. 

[The  Orison  {Galictis  vitiataf  Bdl).] 

An  animal  about  the  size  of  a  coati  mondi,  having  a  head  something 
like  that  of  a  badger,  with  hardly  any  external  ears,  the  cartilages  only 
making  flat  ridges :  it  is  pretty  long  and  round  in  its  body,  with  short 
and  thick  legs,  longish  toes,  and  dose,  and  with  rather  straight  and 
long  naito,  especially  upon  the  fore-toes. 

With  a  grey  fixrehead  whidi  runs  bade  over  the  neck  and  shoulders 
to  the  tail,  making  a  straight  line  on  each  side  4  or  5  inches  broad 
on  the  back.  The  hair  blad:  on  the  belly,  but  very  little  of  it.  The 
hair  of  the  animal  is  short  and  strong. 

The  viscera  as  in  the  bear,  racoon,  badger,  and  pdecat.  At  the  verge 
of  the  anus  is  an  irregular  sui&oe,  which  is  neither  rectum  nor  true  skin, 
about  the  breadth  of  half-a-crown.  The  penis  runs  along  the  belly : 
the  prepuce  projects  a  little  downward,  and  is  a  very  loose  skin. 

The  testides  lie  between  the  anus  and  the  orifice  of  the  prepuce,  in  a 
small  scrotum  just  laj^  enough  to  hold  them :  they  are  not  pendulous 
with  one  end  down,  as  in  an  ox,  &c.,  but  lie  more  flat  on  the  pubis. 


[Hunt  Prep.  Ko.  2519.] 
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The  Skunk  [Mepldiis  Ckmche,  Tiedem.]. 

This  ammal  is  very  similar  to  the  East  India  animal  which  we  called 
Moses  lEatdus],  Hie  shape  of  the  head^  of  the  body  and  1^^  are 
nearly  the  same.  The  general  properties  of  its  colour  are  the  same, 
viz.  light  above  and  dark  underneath.  The  earo  are  short  The  greatest 
difference  is  in  the  tail;  it  is  longer,  and  has  more  and  longer  hair.  It 
is  as  like  in  shape,  dec.  as  a  polecat  is  like  a  feiret.  It  has  a  protfy 
thick  compact  body,  being  pretty  ronnd.  The  l^;s  are  rather  short. 
The  metacarpus  is  short ;  it  therefore  treads  on  the  metacarpus,  which 
is  bare.  The  metatarsus  is  longer;  it  therefore  treads  on  the  ends  of 
the  metatarsus,  which  are  also  bare. 

The  back  from  the  crown  of  the  head  in  a  straight  line  between  the 
two  ears  to  the  sides  of  the  tail,  and  about  half-way  down  on  each  side 
of  the  body,  is  white ;  there  is  fllso  a  narrow  white  stripe  down  the  face. 
All  below  this  is  black ;  besides  which  there  is  a  black  line  goes  up 
from  the  tail  along  the  middle  of  the  rump.  The  quantity  of  white  in 
some  is  larger  than  others,  vix.  the  stripe  is  narrower :  the  white  along 
the  back  docs  not  go  so  far  down  the  sides,  nor  is  it  continued  into  the 
tail,  which,  in  such,  is  mostly  black,  having  a  few  white  hairs  at  the 
tip.  The  tail  is  more  bushy  in  some  than  in  others.  The  hair  is 
longest  on  the  back,  becoming  gradually  shorter  to  the  belly;  also 
shortest  forwards,  becoming  longer  towards  the  posteriors;  and  longest 
on  the  tail.  The  hair  consists  of  the  long  hair  and  the  tax;  but  the  ftir 
is  pretty  long :  there  is  no  fur  about  the  head  or  legs. 

There  were  six  nipples  on  one  side,  seven  on  the  other. 

The  stomach  and  pylorus  are  very  much  like  the  dog's:  the  stomach 
appears  a  little  shorter,  but  this  may  be  owing  probably  to  contraction. 

The  duodenum  passes  down  the  right  side,  having  a  pretty  broad 
mesraitery,  and  becomes  fastened  to  the  psoas  musde,  brim  of  the  pelvis, 
uid  mesorectnm;  but  this  attachment  is  pretty  long:  then  it  becomes 
a  loose  intestine,  being  strung  upon  the  edge  of  the  mesentery,  which 
is  continued  down  into  the  rectum;  where  the  only  difference  is,  that  the 
intestine  becomes  a  little  larger  and  thicker  in  its  coats  \  The  mesentery 
is  pretty  broad ;  and,  with  tiie  vessels,  there  is  a  good  deal  of  fat. 

The  liver  is  divided  into  four  lobes:  the  second  from  the  left,  which 
b  the  largest^  has  two  considerable  fissures  in  its  lower  edge,  almost 
dividing  it  into  three  lobes;  into  the  left  of  which  passes  the  ligamen- 
tum  rotundum :  in  the  right  division  Hes  the  gaU-bladder.  The  right 
lobe,  which  is  the  smAllest,  ends  in  the  lobulus  Spigelii. 

The  epiploon  is  attadied,  forwards,  all  along  the  great  curve  of  the 


1  [Home,  Comp.  Anat.  i.  p.  433.] 
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stomach ;  on  the  right  to  the  begiimiiig  of  the  duodenum^  posteriorly 
to  the  rest  of  the  mesentery  (in  which  attachment  Kes  the  pancreas), 
to  the  left  side  of  the  mesentery  and  mesocolon,  and  to  the  left  cms  of 
the  diaphragm  along  the  spleen  and  its  vessels. 

The  spleen  is  similar  to  the  dog's,  lying  on  the  left  part  of  the  epiploon. 

The  pancreas  is  composed  principally  of  the  transrerse  portion.  The 
kidneys  are  conglohate,  not  so  much  attached  to  the  back  as  in  most 
other  animals ;  the  right  is  the  highest.  The  lungs  on  the  left  side 
are  divided  into  two  lobes ;  the  right  into  three,  besides  the  middle  lobe. 

The  uterus  is  small  and  divides  into  two  pretty  long  horns,  each 
passing  up  to  their  respective  loins,  having  pretty  broad  ligamente. 
There  is  hardly  any  projection  of  the  os  tincee,  it  appearing  as  if  the 
vagina  contracted  at  once.  The  anus  is  a  little  protuberant,  but  that 
protuberance  is  broad  or  thick.  The  vagina  is  about  an  inch  from  the 
anus.    The  symphysis  of  the  pubis  is  vefy  narrow. 

Ovarium  is  enclosed  in  a  capsule. 

Upon  each  side  of  the  anus  are  placed  the  musk-bags,  whose  ducts 
enter  the  rectum  just  within  the  verge  of  the  anus.  The  termination 
of  each  duct  is  by  a  nipple,  which  nipple  does  not  project  into  the  anus, 
but  has  a  kind  of  sulcus,  or  a  kind  of  prepuce  all  round.  These  bags 
contain  the  musk,  which  is  of  a  yellow  colour,  is  fluid  and  very  pungent, 
so  much  so  as  to  make  the  eyes  water  when  they  are  held  over  it\ 

[The  Javanese  Skunk  {Mydaus  melieeps^  F.  Cuv.).] 

T%e  Skunk  from  the  East  Indies,  from  Sir  Josqph  Banks*. 

The  stomach  has  a  good  deal  the  shape  of  the  human,  only  that  it  is 
rather  longer,  and  the  small  end  bends  a  little  quicker  on  the  great  end, 
which  obliges  it  to  go  a  little  higher  and  towards  the  left  again :  this  makes 
the  lobulus  Spigelii  of  the  liver  longer  and  smaller  than  in  the  human ; 
as  also  it  makes  but  a  narrow  mesogaster,  whose  use  seems  to  be  to 
confine  the  bends  of  the  stomach  to  their  proper  curves  or  shapes. 

The  course  of  the  duodenum  is  as  common.  No  ceecum ;  the  intes- 
tines making  a  sweep  around  the  fore-part  of  the  root  of  the  mesenteiy 
to  form  the  rectum.  The  epiploon  encloses  almost  the  whole  of  the 
intestines. 

The  liver  is  large  for  the  size  of  the  animal,  and  icr  divided  into  four 
lobes,  besides  the  lobulus  Spigelii.  The  two  smallest  are  on  the  right : 
the  right  of  all  is  moulded  on  the  right  kidney :  the  third  lobe  is  the 

^  [Hunt  Prop.  No.  2144.    Home,  Ctomp.  Anat.  i.  p.  433.] 
3  [The  skeleton  of  this  animal  is  No.  4111,  OsteoL  Series.    The  disseotion  must 
have  been  made  after  the  year  1781.    See  note  to  p.  49.] 
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laigesty  and  has  two  deep  flssnreB  in  it,  the  right  fissuie  for  the  gall- 
bladder, the  left  for  the  ligamentam  lotimdiiin.  The  left  lobe  is  about 
the  size  of  the  two  on  the  right.   The  lobulus  Spigelii  is  a  long  small  lobe. 

The  pancreas  is  very  loose,  and  might  in  one  Tiew  be  consideTed  as 
lying  in  a  doubling  of  the  posterior  part  of  the  mouth  of  the  epiploon. 
It  passes  from  the  spleen  on  the  left  towards  the  right ;  and,  when  got 
to  the  beginning  of  the  daodennm,  it  makes  a  pretty  quick  turn  towards 
the  left  again,  which  is  attached  to  the  posterior  surface  of  the  vena 
portarom :  this  may  be  called  little  pancreas. 

The  spleen  is  pretty  large,  having  both  the  anterior  and  posteriolr 
part  of  the  epiploon  attached  to  it;  as  if  it  were  fixed  upon  the  epiploon. 

The  kidneys  are  conglobate ;  the  cortical  substance  is  of  a  lightish 
dun  yeUow,  and  is  fibrous,  aU  passing  towards  the  circumference  of  the 
tubular  structure.  The  tubular  is  of  a  brownish  red,  much  the  common 
colour  in  other  animals.  There  is  but  one  mammilla,  whose  internal 
part  or  sur&ce  begins  by  several  roots,  as  if  different  TnAmTnilTon  ^^ere 
uniting  into  one'. 

The  heart  is  rather  flat,  the  right  ventricle  forming  a  faint  apex. 
There  is  a  long  vena  cava  between  the  heart  and  diaphragm. 

The  lungs  are  divided  into  three  lobes  on  the  left  ride ;  the  lower 
lobe  is  attadied  to  the  oesophagus  by  a  thin  membrane :  on  the  right 
mde  they  are  divided  into  four,  including  the  lobe  that  passes  between 
the  pericardium  and  diaphragm,  which  is  a  pretty  large  lobe  in  this 
animal,  owing  to  the  heart's  being  some  way  from  the  diaphragm :  this 
lobe  has  three  processes  or  points. 

There  are  two  bags  at  the  anus,  one  on  each  side,  which  open  by 
thdr  ducts  just  within  the  verge  of  the  anus  upon  a  small  nipple.  The 
glandular  parts  of  these  bags  are  attached  at  the  end  next  to  the  opening, 
and  the  duct  passes  through  the  gland.  The  substance  secreted  is  thin 
or  watery,  and  has  a  very  pungent  smell,  of  the  garlicy  kind,  so  that 
the  nose  can  hardly  be  held  over  it.  It  is  the  same  smeU  as  that  of 
the  American  skunk. 

[TflJB  Ratel  {Ratebu  fneUtvams,  Storr).] 

Mose$^. — ^Tlus  animal  is  called,  in  India,  ^Scea-Gosh,'  i.  e.  Black 
Ears'. 


>  [Hunt  Prep.  No.  1223.] 

'  [When  forming  the  Oflteological  Catalogue  and  arranging  that  part  of  the 
Hnaeuin  of  the  Boyal  College  of  Suigeona,  I  found,  among  the  Honterian  un- 
ezhibited  stores,  most  of  the  bones  of  this  animal,  labelled : — Skeleton  of  *  Moses;* 
they  now  form  the  specimens  Nos.  4114 — 4131,  Osteol.  Series.] 

'  [A  similar  name  has  been  given  to  the  East  Indian  lynx  or  caracal ;  see  p.  50.] 


78  CARNIYORA. 

He  18  about  the  size  of  a  iMtdger,  and  so  much  of  the  general  shape, 
that  he  was  always  taken  for  a  badger  of  a  particnlar  kind ;  but  was  of 
a  stronger  make,  and  more  compact  in  all  his  parts. 

He  had  most  of  the  manners  of  a  ferret  in  his  walk,  though  few  of 
the  dispositions :  he  had  uncommon  latitude  in  the  motion  of  all  his 
joints,  being  able  to  turn  himself  into  any  position,  and  could  chmb 
very  deztrously.  The  skin  was  very  loose  on  him,  so  that  he  could 
turn  himself  almost  round  in  it.  The  fore-fiBet  are  armed  with  four 
long  sharp  daws,  with  a  smaller  side  one,  and  they  are  much  longer 
than  [the  daws  of]  the  hind-feet.  They  seemed  to  be  for  burrowing, 
for  which  he  showed  a  strong  disposition. 

Contrary  to  many  animals  of  this  make,  he  was  awake  in  ttiedayand 
asleep  at  night,  though  his  eyes  were  constructed  for  seeing  in  the  dark, 
lite  tilioee  of  the  cat^tribe.  He  was  eactremdy  tame  and  sociable,  so 
that  he  chose  always  to  be  with  people ;  he  was  extremely  lively  and 
fiill  of  play,  and  when  he  had  nobody  to  play  with,  would  play  with 
himself,  as  with  his  feet,  or  would  play  with  the  straw,  by  hugging 
bundles  of  it;  and  in  this  way  he  would  go  on  for  hours:  but  when  at 
Us  victuals  he  would  be  very  jealous,  and  would  bite  anybody  that 
came  near;  and  so  stron^y  had  he  the  disposition  of  procuring  food, 
that  he  was  unwearied  in  any  method  to  get  it  if  near  it,  or  if  it  were 
within  his  sense  of  smeU:  this  was  very  acute,  so  that  he  could  smell 
at  some  distance. 

^Moses'  was  very  cowardly  in  disposition:  anything  that  showed  the 
least  resistance  fiightened  him;  so  that  he  never  attacked  anything 
but  by  stratagem ;  and  if  the  animal,  as,  «•  ^.,  a  cat,  small  dog,  or  rat, 
made  any  defence,  he  would  suddenly  start  back,  or  put  his  head 
between  his  legs  to  secure  lus  throat,  of  which  he  was  always  very 
carefuL  At  times,  when  he  durst  not  face,  he  would  present  his  back 
and  thrust  his  antagonist  into  a  comer,  and  would  with  great  circum^^ 
spectLon  get  his  mouth  to  the  back  part  of  the  animal's  head,  and 
gently  get  his  jaws  open  and  over  the  back  part  of  the  skuU,  and  when 
he  thought  he  had  a  proper  hold,  would  at  once  bite  suddenly  with  aU 
lus  strength.  If  he  did  not  seem  to  have  hurt  the  animal  materially, 
and  it  made  any  resistance,  he  would  abandon  it  with  great  predpitation, 
and  would  again  attack  it  as  before  with  all  the  cunning  imaginable. 

If  an  animal  was  put  into  the  same  house,  which  he  durst  not  attack 
boldly,  nor  play  with  freely,  he  was  almost  constantly  at  work,  night 
and  day,  either  to  kill  it  or  play  with  it.  If  an  animal  was  put  into 
the  next  chamber  in  his  house,  so  that  he  either  smelt  or  heard  it,  he 
hardly  ever  ceased  endeavouiing  to  get  to  it ;  and  if  at  any  time  he  laid 
hold  of  a  tan,  foot,  nose,  ^.,  he  never  would  let  go  his  hold  till  he  was 
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obliged  by  force,  as  by  opening  its  jaws ;  for  beating  availed  but  little. 
When  attached  or  suddenly  startled,  ho  would  erect  all  his  hair,  and 
would  snarl  and  snap  with  great  vehemence. 

The  eyes  were  small  and  not  prominent ;  not  projecting  beyond  the 
sorfiuse  of  the  body.  The  ears  wero  also  without  any  projection,  being 
almost^  quite  level  with  the  suifaoe  of  the  head;  nor  did  the  orbits 
project,  the  head  being  one  line  in  every  direction  from  the  nose  upwards. 

The  voice  was  a  gruntingy  or  a  noise  resembling  sawing,  so  much  so 
as  to  deceive  people  who  did  not  see  hinu  THien  he  drank,  he  did  not 
lap  like  a  dpg,  nor  suck  like  a  horse,  bat  it  seemed  to  be  a  mixture  of 
both  actions. 

Internal  Struckure. — ^The  stomach  is  much  the  same  as  in  the  dpg; 
its  coat  seemed  thin,  principally  upon  the  left  side:  the  pylorus  is 
almost  in  the  middle  of  the  abdomen.  The  duodenum  passes  to  the 
right  and  down  over  the  right  kidney  to  near  the  brim  of  'the  pelvis ; 
and  is  there  tacked  down  to  the  back,  and  then  becomes  a  common 
loose  intestine,  which  is  continued  on  to  the  rectum.  The  length  of  the 
intestinal  canal  from  the  mouth  to  the  anus  was  9  feet  9  indies.  The 
length  of  the  animal  from  the  tip  of  the  nose  to  the  anus  or  root  of  the 
tail  was  2  feet  1  inch:  the  length  from  the  mouth  to  the  pylorus 
was  1  foot  4  inches. 

The  epiploon  enclosed,  or  was  wrapped  round,  the  small  intestines ; 
it  is  fritfy  and  membranous ;  it  is  attached  to  the  curve  of  the  stomach 
all  round  upon  the  anterior  side;  the  posterior  edge  is  attached  to  the 
transverse  pancreas,  and  passes  from  the  pancreas  to  the  back,  so  that 
tiie  pancreas  may  be  said  to  lie  in  the  doubling  of  the  epiploon. 

Hie  anus  projects  beyond  the  bones  of  the  pelvis  two  inches  at  least 
The  bags  at  the  anus  are  beyond  the  outside  of  the  pelvis.  There  is  a 
great  deal  of  &t  about  the  anus  and  inside  of  the  thighs. 

The  liver  is  divided  into  four  lobesy  besides  the  lobulus  Spigelii,  The 
second  from  the  left,  or  large  lobe,  has  a  large  fissure  in  it  for  the  round 
ligament ;  a  little  on  the  right  of  that  is  a  small  fissure  for  the  fundus 
of  the  gall-bladder.  The  gall-bladder  was  large  and  contorted;  its 
duct  was  folded  up  upon  the  bladder,  afterwards  making  several  turns 
upon  itself:  it  enters  the  duodenum  about  an  inch  beyond  the  pylorus. 

There  are  two  pancreases :  the  large  one  passes  across  the  body  to 
the  left  side ;  the  smaller  one  passes  down  to  the  curve  of  the  duodenum, 
taking  the  sweep  of  that  gut,  gets  behind  the  vena  portarum,  and  at  its 
ends  joins  the  large  or  transverse  pancreas. 

The  kidneys  are  very  low  in  the  body,  ahnost  down  to  the  brim  of 
the  pelvis.  The  ovarium  lies  as  high  as  the  Itidneys.  The  uterus  has 
two  horns,  as  in  the  bitch.    There  are  only  four  nipples,  two  on  each 
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side,  which  were  an  the  lower  part  of  the  bellj^  about  1|  inch  or 
2  inches  asnnder^ 

The  lungs  have  three  lobes  on  the  right  side^  besides  the  middle  one, 
and  only  two  lobes  on  the  left  side.  The  mediastinum  is  a  broad  thin 
membrane.  There  is  only  one  yena  cava  superior.  The  eyes  are  small, 
and  the  inside  is  lined  with  an  album  pigmentum,  like  the  lion,  <feo. 

Thb  Wolvereen  [Guh  bucuf,  Ursus  bucus,  Linn.'] . 

The  animal  itself  was  black,  with  some  white  spots  on  the  toes.  Its 
head  is  flat,  very  much  like  an  otter's,  and  the  whole  animal  lies  squat 
upon  the  ground :  it  has  but  small  eyes,  and  a  short  tail.  Its  feet  were 
broader  than  usual  in  animals  of  this  size,  and  the  toes  were  easily 
spread  out,  and  were  a  little  webbed.  It  lived  upon  fish  and  flesh,  and 
would  dive  for  fish :  the  colour,  the  shape,  the  way  of  life,  made  me 
imagine  that  it  was  an  otter  peculiar  to  the  place  it  came  from,  but  it 
was  somewhat  larger  than  ours. 

Upon  dissection  I  compared  it  with  the  otter.  The  eyes  were  a  good 
deal  the  same ;  the  pigmentum  album  also,  which  did  not  come  lower 
than  the  optic  nerve. 

The  tongue  I  have  saved  for  a  preparation  with  the  cartilages.  .  The 
OS  hyoides  is  attached  to  the  head  as  in  most  animals ;  the  superior  ring 
of  the  trachea  is  broad  and  thin,  passing  up  on  the  inside  of  the  cricoid ; 
but  is  not  contiguouB  to  the  inside  of  the  cricoid,  excepting  at  the  lower 
edge  of  it;  for  it  flies  inwards,  and  there  is  a  circular  space  all  round 
the  upper  part  of  this  cartilage,  and  inside  of  the  cricoid.  The  rings  of 
the  trachea  meet  at  their  ends  in  their  most  natural  or  easy  position ; 
but  when  they  are  opened  they  can  fly  asunder  nearly  half  an  inch, 
and  are  connected  by  a  thin  membrane.  The  trachea  is  large.  The 
thyroid  glands  are  very  small :  there  is  one  on  each  side  of  the  trachea 
at  the  upper  part,  or  rather  opposite  the  larynx,  and  about  an  inch 
from  it ;  the  lower  end  is  small ;  they  are  of  a  yellow  colour. 

There  is  a  cavity  between  the  head  and  atlas  which  makes  the  anterior 
part  of  the  capsule  of  that  joint,  as  in  the  badger,  &c.  The  contents  of 
the  thorax  are  much  as  in  the  otter,  or  in  other  animals :  however,  the 
ligament  of  the  pericardium,  lungs,  &c.  is  not  perforated  as  in  some 
animals. 


^  [It  would  seem  from  the  name  given  to  the  beast,  and  the  common  use  of  the 
masculine  pronoun  in  its  description  bjr  Hunter,  that  he  had  not  known  the  sex 
nntU  after  its  death  and  dissection.] 

'  [The  skull  and  other  parts  of  the  skeleton  of  this  animal  are  Nos.  4133 — 4148, 
Osteol.  Series.] 
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The  heart  had  some  &t  upon  it.  There  was  no  thymus  gland,  nor 
any  foramen  ovale  [between  the  auricles  of  the  heart].  The  stomach  is 
much  as  in  the  otter,  is  stronger  in  the  coats  than  in  the  human,  and  is 
bent  near  the  pylorus,  as  in  the  lion-tribe;  so  that  the  cesophagua 
passes  in  nearer  the  great  end  than  in  the  human  subject.  The  stomach 
in  them  [the  lion-tribe]  is  generally  bent,  and  the  bending  is  generally 
more  in  a  line  with  the  body ;  so  that  it  will  be  obliged  to  make  a  quick 
torn  up,  to  allow  of  the  pylorus  being  near  the  liver ;  for  the  pylorus  is 
at  the  [same  ?]  distance  from  the  liver  in  all  animals  in  proportion  to 
the  size  of  the  animaL 

Duodenum,  jejunum,  ileum,  colon,  and  rectum  are  the  same  as  in  the 
racoon,  badger,  otter,  and  bear ;  only  that  the  duodenum  is  very  glan* 
dtdar  in  its  coats  between  the  insertion  of  the  ducts  and  the  pylorus  ^ 

The  liver  is  divided  into  five  lobes,  besides  the  lobulus  Spigelii.  The 
gall-bladder  lies  in  a  deep  sulcus  of  the  middle  lobe :  it  is  almost  round, 
and  the  cystic  duct  passes  out  at  the  most  anterior  part,  or  what  would 
seem  to  be  the  todus,  from  its  b^^inning :  it  creeps  or  lies  along  the 
under  posterior  surface  of  the  bladder,  towards  the  vena  portaB,  where 
it  joins  the  vessels  of  the  liver,  along  which  it  passes,  receiving  the 
hepatic  ducts,  at  last  becoming  [?]  and  entering  the  duodenum  about 
3  inches  from  the  pylorus. 

The  pancreas  is  as  in  the  otter ;  but  the  membrane  that  is  attached 
to  the  posterior  inferior  edge  is  much  broader,  and  the  epiploon  is 
attached  to  that  membrane  instead  of  to  the  pancreas,  towards  the 
small  end  of  the  pancreas. 

The  kidneys  are  conglomerate:  their  veins  are,  some  on  the  external 
surface,  and  some  in  the  centre.  Those  on  the  external  surface  are 
not  connected  to  the  capsule  of  the  kidney.  Some  of  the  internal  veins 
pass  quite  through  and  ramify  on  the  external  surface;  passing  out 
from  a  centre  and  anastomosing  with  the  external  ones. 

FenuUe  Organs  of  Qeneratum. — ^The  clitoris  is  pretty  large,  enclosed 
in  a  prepuce,  which  is  a  bag  with  a  small  opening  into  it,  so  that  the 
clitoris  cannot  be  pushed  out;  it  adheres  to  this  bag  on  one  side  near 
its  whole  length,  something  like  the  tongue  in  the  mouth. 

The  common  and  proper  vagina  are  of  equal  length.  The  uterus  is 
nearly  as  long  as  both :  it  then  divides  into  the  two  horns,  the  left  of 
which  has  a  little  process  or  csBcum,  which  I  suppose  is  a  lusus  natune. 
The  ovaria  are  enclosed  in  a  capsule ;  the  orifice  of  which  is  very  small, 

- 

^  [Hunt.  Prep.  No.  763.  This  has  been  entered  in  the  Hunterian  MS.  Catalof^ue  as 
*  recttun,'  and  is  so  called  in  my  '  Physiological  Catalogue,'  4tO|  toI.  i.  p.  22G.    Home 
Comp.  Anat.  i.  p.  432.] 

VOL.  n.  tt 
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elose  to  the  end  of  the  hom,  on  the  opposite  aide  to  the  origin  of  the 
Fallopian  tube. 

The  musdee  of  the  anus  aie  aa  in  the  otter.  The  baga  at  the  anna 
are  vezy  laige\ 

Section  Flantiorada. 
Fanuly  MELID^.] 

Thb  Badgbr  IMeles  Taxus,  Vrsus  Taxus,  Linn.*]. 

The  soles  of  the  feet  are  like  the  mcoon's.  Part  of  the  deltoid 
arising  from  the  neck  is  as  in  the  racoon.  There  is  no  worm  in  the 
tongue.  The  edge  of  the  epiglottis  loses  itself  in  the  membrane  between 
the  thyroid  and  cricoid  cartilages,  so  that  there  are  two  ridges  coming 
from  the  arytenoid  to  the  thyroid ;  one  from  the  tip  of  the  arytenoid, 
the  other  from  the  root ;  and,  between  these  two,  is  the  opening  of  the 
saccalus  laryngis,  next  to  the  thyroid  cartilage.  This  is  a  pretty  large 
sac,  not  extending  forward  over  the  os  hyoides,  as  in  the  martin-cat  or 
racoon,  but  into  all  that  space  between  the  opening  and  the  side  of  the 
thyroid  cartilage,  and  backward  as  far  as  the  upper  edge  of  the  ciiooid 
and  outer  angle  of  the  aiytenoid ;  it  is  covered  only  by  a  thin  membrane 
as  it  extends  upwards,  where  the  edge  of  the  epiglottis  Ib  lost.  The 
thyroid  gland  is  very  small  and  flat,  lying  dose  to  the  upper  part  of  the 
trachea,  as  in  the  martin-cat  and  racoon. 

Some  part  of  the  roof  of  the  mouth  is  black.  The  oBSophagus  below 
the  diaphragm  is  veiy  short.  There  is  a  mark  where  the  fauces  termi- 
nate, and  where  the  oesophagus  begins — a  sort  of  stricture. 

The  situation  and  figure  of  the  stomach,  intestines,  spleen,  pancreas, 
epiploon,  and  kidneys,  are  the  same  as  in  the  bear,  racoon,  stoat,  and 
martin-cat.     There  are  very  large  glandular  parts  in  the  ileum'. 

The  liyer  is  divided  as  in  the  dog,  the  gall-bladder  lying  in  the  middle 
lobe.  There  are  two  hepatic  ducts,  the  uppermost  the  smallest,  as  in 
the  racoon,  which  comes  from  the  left  side:  the  ductus  communis 
choledochus  is  the  stem  or  union  of  the  whole ;  it  enters  the  duodenum 
about  2  inches  beyond  the  pylorus,  and  about  an  inch  frank  the  pan- 
creatic duct. 

The  pancreas  is  of  a  triangular  figure,  as  iu  some  other  animals, 
having  superior  and  inferior  mesopancreatic  membranes,  which  are 
fixed  to  the  superior  edge,  and  tiie  inferior  posterior  edge,  the  epiploon 
being  fixed  to  the  anterior  inferior  edge. 

1  [Hunt  Prep.  No.  2146.] 

*  [The  Bkaet(m  of  this  animd  is  No.  4091,  OsteoL  Series.  No.  1M>5,  Riys.  Series, 
is  a  portion  of  the  ddn,  showing  the  fur  and  hair  of  the  badger.] 

*  [Home,  Comp.  Anat  i  p.  430.] 
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The  female  ports  of  generation  are  as  in  the  raooon,  only  there  is  no 
knob  on  the  tip  of  the  labia,  and  the  clitoiis  is  entirely  hid  by  a  pre- 
patinm  like  the  white  bear's^  which  is  also  yery  ragous  on  the  inside. 
The  external  vagina  was  very  red. 

The  bag  at  the  verge  of  the  anns  is  pretty  long,  bnt  at  that  half 
which  is  next  to  the  anns  it  is  veiy  thick,  and  covered  with  a  very  thick 
glandolar  sabstance\    The  racoon  has  a  little  of  this. 

The  Gabca/ou  IMeles  Labradoria,  Sabine']. 

The  body  of  this  animal  is  long,  especially  the  thorax,  which  is  not 
deep.  Both  the  fore-legs  and  the  hind  are  extremely  moveable  on  their 
first  joints,  as  is  also  the  scapula,  by  which  means  its  movements 
beeome  very  extensive  in  the  motions  of  those  parts,  and  [the  animal  is] 
of  conrse  very  active.  The  legs  are  short  and  strong,  so  that  the  belly 
is  almost  flat  on  the  ground.  The  hand  or  fore-foot  is  very  much  [like 
that  of]  the  bear,  and  has  a  considerable  rotatory  motion  in  it.  The 
hind-foot  is  broader ;  the  toes  spread  much,  and  are  considerably  webbed, 
fike  liie  other ;  therefore  we  may  sappose  it  swims.  The  whole  appear- 
ance of  the  animal  is  something  between  the  otter  and  bear;  not  so  flat 
as  the  first,  nor  so  thin  and  high  off  the  ground  as  the  other. 

The  head  is  a  good  deal  of  the  otter;  it  is  flat  and  wide,  but  nthet 
more  bent  than  in  that  class  of  animals,  being  rather  shorter.  The 
teeth  are  more  of  the  Hon's  than  most  of  that  class  of  animals.  Six 
incisores,  two  cuspidatiy  two  breakers  or  squeesers,  and  two  grinders 
in  each  jaw'. 

The  stomach  is  much  as  in  common.  The  duodenum  passes  down  on 
the  right,  having  a  mesentery;  then  passes  across  behind  the  mesentery, 
where  its  mesentery  becomes  not  so  broad;  then,  on  the  left,  the 
mesentery  bedomes  broader  or  longer,  on  which  the  jejunum  and  ileum 
are  attached.  The  gut  passes  up  the  right  towards  the  root  of  the 
mesentery,  and  crosses  it  on  the  anterior  surface,  as  the  duodenum  passes 
behind,  having  a  shorter  mesentery  at  this  part ;  and,  when  got  to  the 
left  side,  it  gets  a  longer  or  broader  mesentery,  and  passes  down  forming 
the  rectum. 


1  [Home,  Comp.  Anat  i.  p.  430.] 

'  ["Jam  enim  oonstafc  Urmtm  et  Jtf#fa«i  Ameriiws  licet  satis  suuiles  nostria,  indole 
tarnsb  et  specie  distinotos  Mse ;  et  fonan  Gulo  amtricanut  non  est  yarietas  nostratis.*' 
— Pallas,  Zoographia  Bosso-Asiatica,  p.  9.] 

*  [This  number  applies  only  to  the  upper  jaw:  there  are  three  'breakers*  in  &e 

lower  jaw.    The  dental  formula  of  dieles  is: — *  j^j.  «  jZi^P  izi*  **  iEi  =^- 

Sometimes  the  first  premolar  is  present  in  the  upper  jaw.  The  carcajou  differs  in 
the  man  rvmafidtA  ehaiacter  of  the  camassial  teeth,  and  a  snkaller  size  of  the  upper 
true  molar.] 
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The  liver  is  divided  into  five  lobes,  ineluding  that  of  Spigelius :  the 
second  from  the  left  is  the  largest,  having  the  ligamentom  rotondnm 
entering  a  pretty  deep  snlcus  and  the  gall-bladder  lying  in  another 
deep  salens.  The  gall-bladder  6an  be  hid  in  this  sulcus:  it  would 
appear  as  if  bent  over  a  part  of  this  sulcus. 

The  spleen  is  long,  and  lies  in  a  doubling  of  the  epiploon.  The 
pancreas  lies  in  the  doubling  of  the  epiploon,  almost  reaching  the  spleen 
on  the  left,  and  on  the  right  it  joins  the  mesoduodenum  and  passes 
downwards  in  the  curvature  of  that  gut ;  then  makes  a  turn  up  by  the 
vena  cava  on  its  right  side,  when  it  becomes  small,  ending  in  a  point. 
The  kidneys  are  conglobate,  having  one  long  mammilla  or  ridge,  with 
lateral  ridges  going  from  it  into  lateral  infundibula. 

As  the  chest  is  long,  the  superior  and  inferior  ven®  cavss  are  long. 
The  lungs  on  the  right  are  divided  into  three  lobes,  with  one  going 
behind  the  vena  cava :  on  the  left  they  are  divided  into  two  lobes.  The 
oesophagus  is  wide,  corresponding  to  the  teeth. 

The  hair  is  very  much  that  of  the  black  bear. 

The  common  vagina  is  smooth.  The  os  tincse  is  projecting,  so  that 
air  does  not  enter  it  &om  the  vagina:  the  uterus  divides  into  two  horns* 
The  ovaria  appeared  as  if  made  up. of  small  glands  covered  by  a  smooth 
coat;  when  cut  into,  a  great  deal  of  mncus  came  out:  the  capsnla 
ovaria  had  a  very  small  opening.  The  above  parts  were  very  like  the 
cafs  in  form.  The  clitoris  has  a  cartilage  in  it :  the  preputium  ditoridis 
is  pretty  deep  on  the  under  side,  or  what  would  be  the  upper  in  the 
human  subject. 

[FamUy^  PROCYONIDjE.} 

The  Bacoon  {^Procyon  Lotar,  Storr ;  Ursus  Lotar,  Linn.^] . 

It  walks  on  the  whole  carpus  and  metacarpus,  and  on  the  toes  or 
fingers  of  the  fore-foot ;  and  the  same  of  the  tarsus  and  metatarsus  in 
the  hind-foot ;  and  all  this  part  is  thick,  lined  with  fat,  and  is  bare, 
having  no  hair.  The  last  phalanx  of  the  toes  is  kept  up  by  an  elastic 
ligament,  which  is  fixed  to  the  root  of  the  second  phalanx ;  and  is  at 
the  other  end  fixed  to  the  upper  part  of  the  last,  where  the  nail  is ;  but 
this  is  not  nearly  bo  strong  as  in  the  cat. 

It  has  no  clavide,  so  that  that  part  of  the  deltoid,  which  arises  firom- 
the  clavicle  in  those  which  have  that  bone,  arises  from  the  vertebrse  of 
the  neck  in  this  animal.    It  has  two  sorts  of  hair ;  one  is  short,  thick 


1  [The  skeleton  of  the  male  racoon  here  described  is  No.  4051,  Osteol.  Series: 
that  of  the  female  is  Kos.  4053—4055.] 
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and  Bofb;  the  other  is  long,  thin  and  strong,  and  of  a  whitish  oolonr; 
the  former  is  hrown^ 

The  female  has  a  hole  between  the  nose  and  upper  lip ;  but  [there 
was]  none  in  the  male :  the  nose  projects  near  an  inch  over  the  mouth. 
It  has  a  worm  in  the  tongue,  but  it  is  small.    . 

The  orifice  of  the  sacculus  laiyngis  is  very  small,  dose  to  the  thyroid 
cartilage  at  the  root  of  the  epiglottis,  and  opens  into  a  long  bag,  ex- 
tending to  the  arytenoid  cartilage,  between  the  thyroid  and  the  os 
hyoides,  and  over  it ;  so  that  the  base  of  the  tongue  is  only  a  thin 
membrane :  there  are  two  ligaments  passing  forwards  from  the  arytenoid 
cartilages,  having  a  muscle  passing  between  them  on  that  part  next  to 
the  arytenoid  cartilages,  and  the  orifices  of  the  sacculi  are  on  the  other 
part.  The  upper  ligament  is  inserted  into  a  knob  of  the  thyroid  carti- 
lage. The  arytenoid  cartilage  has  two  points,  one  on  the  middle  way 
between  the  arytenoid  and  the  epiglottis.  The  thyroid  gland  is  as  in 
the  dog,  but  is  rather  fiatter.  The  os  hyoides  is  attached  to  the  basis 
of  the  head.    The  duct  of  the  parotid  gland  is  as  in  the  human. 

At  the  beginning  of  the  oesophagus  the  internal  membrane  is  corru- 
gated, making  a  kind  of  valve.  The  length  of  the  (esophagus  below  the 
diaphragm  is  about  an  inch.  The  epiploon'  is  as  in  a  dog,  going  round 
and  round  the  intestines. 

The  abdominal  viscera  are  just  like  a  dog's,  only  there  is  no  cecum, 
but  a  Httle  valvular  structure  not  saffident  to  prevent  regurgitation' ; 
[so  that  there  is]  but  one  continued  canal,  as  in  the  bear,  becoming  a 
little  larger  at  the  usual  place  where  the  csdcum  is  in  other  animals; 
then  taking  the  same  course,  but  the  canal  does  not  adhere  by  contact 
or  broad  sur&ce^.  The  rectum  is  stronger  than  the  other  guts,  and 
becomes  gradually  laiger.  There  is  a  bag  on  each  side  of  the  anus ; 
but,  all  round  the  verge  of  the  anus  for  an  inch  in  breadth,  it  is  studded 
with  the  sebaceous  gLmds*. 

There  is  but  one  line  of  adhesion  for  the  liver,  stomach,  spleen,  and 
all  the  intestines,  to  the  body  of  this  animal;  except  the  vena  cava  for 
the  liver,  and  the  CBSophagus  for  the  stomach.  This  line  is  from  the 
diaphragm  down  the  back  to  the  rectum ;  and  it  is  only  a  thin  doubling 
to  tiie  rectum.  The  whole  intestine  is  about  six  times  the  length  of 
the  animal. 

The  lower  end  of  the  gall-bladder  is  only  attached  by  a  thin  mem- 
brane. There  are  two  hepatic  ducts :  the  ductus  communis  choledochus 
enters  the  intestines  about  2  inches  beyond  the  pylorus;  and  the 

>  [Hunt.  Prep.  No.  1964.]  '  [lb.  No.  1824.] 

»  [Home,  Comp.  Anat.  i.  p.  430.]  *  [lb.] 

»  [Hunt  Prep.  No.  755.] 
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pancreatic  duct  oiten  with  it  by  one  oxifice ;  and,  indeed^  they  unit» 
some  way  before  they  enter.  The  edtnation  of  the  kidneys  is  as  in  a 
iog,  viz.  the  left  is  lower  than  the  ri^t\ 

The  angles  of  the  eyelids  are  very  oblique ;  the  eztranal  upwards, 
the  internal  downwards.  There  are  two  sets  of  mnscleB  [to  the  eye-> 
ball],  as  in  the  lion.  The  iiis  has  the  nigrum  pigmentnm  on  the  anterior 
surface  as  well  as  the  posterior,  but  not  so  thick.  The  choroid  is  like 
the  monkey's,  and  has  two  yeins  on  it  like  the  lion's :  it  has  an  album 
pigmentum,  the  lower  end  of  which  comes  a  little  lower  than  the  optio 
nerye.    The  crystalline  [lens  is]  equally  convex  on  each  side. 

MaiU  Organs  of  Generation, — The  testiclee  are  situated  as  a  dog's. 
There  is  not  a  very  strong  cremaster:  the  tunica  vaginalis  does  not 
eommunieate  witii  the  abdomen,  but  is  continued  a  pretty  way  up 
the  spermatic  cord.  There  are  no  vesioule  seminales ;  but  the  vasa 
deferentia  enter,  as  in  man,  in  the  middle  of  the  prostate  gland :  this  is 
pretty  large,  but  does  not  make,  as  it  were,  a  part  of  the  bladder ;  so 
that  the  bladder  has  a  kind  of  neck  between  the  prostate  tgad  bladder. 
The  membranous  part  of  the  ureliira  is  long  and  oovered  by  a  tbin 
muscle. 

The  penis  has  a  bone  of  a  peculiar  fignire,  the  end  of  which  makes 
the  glans,  and  is  covered  over  by  a  thin  membrane  that  is  attached 
about  half  an  inch  from  the  end,  and  is  not  perforated  anywhere.  The 
corpus  cavemosum  goes  no  farther  forwards  than  the  glans  on  the 
bone,  which  is  about  2  inches.  The  corpus  spongiosum  begins  as  in 
man  and  passes  forwards  along  the  body  of  the  corpora  cavernosa,  then 
along  the  lower  sur&ce  of  the  b<me,  and  about  2  inches  £rom  the  end  of 
the  bone  it  surrounds  the  bone.  There  are  the  same  musdes  as  m 
man;  besides  them  there  are  two  pairs.  One  pair  arises  firom  the 
hollow  of  the  sacrum,  spreads  on  each  side  of  the  reotom  as  they  pass 
on,  and  are  mostly  lost  there ;  but  a  small  portion  passes  under  the 
bulb  of  the  urethra,  and  between  the  two  portion^  of  the  sphincter  ani 
that  are  attached  to  the  bulb ;  from  thence  they  are  continued  along 
the  under  suiface  of  th^  urethra.  In  another  racoon  they  seemied  to 
eross  the  erectores  penis,  to  get  on  the  upper  side  of  the  penis,  and  to 
be  lost  in  it  where  the  urethra  begins  to  surround  the  bone :  they  seem 
to  raise  the  anus  and  bring  back  the  penis.  The  other  pair  arise  from 
the  under  surface  of  the  tail,  passing  upwards  between  the  two  levatores 
ani ;  they  are  spread  on  the  posterior  surface  of  the  rectum,  seeming  to 
bring  the  anus  down.    Crowper's  glands  could  not  be  found. 

Female  Farts  of  GenercUion, — ^They  are  in  every  respect  the  same,  as 


[The  Hunt.  Prep.  No.  1222,  exempliflee  the  stmcture  of  the  kidney.] 
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in  the  bitch;  but  the  tmevagiiia  is  not  so  rugous  nor  of  a  dark  eoloor ; 
and  JQst  at  the  angle  of  the  external  labia  there  was  a  little  knob, 
about  the  bigness  of  a  small  pea,  which  contained  a  brown  fluid;  but  I 
oould  not  find  any  duct  horn  it.  The  orifice  of  the  capsula  ovarii  would 
only  admit  a  probe.  The  ovaria  are  attached  to  the  kidney  and  to  the 
abdomen;  however,  the  ligamentum  rotundum  has  not  such  a  broad 
ligament,  and  does  not  convey  a  {oocess  of  the  peritoneum. 
The  racoon  has  two  nipples  on  each  side. 


In  a  wMte  animal  (or  rather  yeUow  like  a  ferret),  just  the  shape  of 
a  racoon,  and  indeed  I  believe  only  a  white  one^,  I  found  the  viscera 
just  like  a  racoon's,  and  that  the  ileum  was  inserted  valvularly  into  the 
cdon  about  a  foot  or  more  from  the  anus,  as  in  the  racoon.  The  colon 
was  rather  larger  and  stronger  than  the  other  intestines.  The  epiploon 
covers  the  intestines  both  before  and  behind. 

The  female  parts  of  generation  were  like  the  racoon's. 

When  living,  it  had  the  eyes  of  the  ferret,  and  on  dissection  I  found 
no  nigrum  pigmentum,  neither  on  the  outside  nor  the  inside  of  the 
choroid;  nor  on  either  aide  of  the  iris :  but,  at  the  usual  place  where 
other  animals  have  the  aHmm  pigmentum,  this  animal  had  it.  The 
choroid  coat  was  very  thin,  and  almost  tran£^>arent :  the  iris  was  nearly 
transparent.  The  retina  was  much  tbinner  than  common.  The  cry* 
ftaUine  humour  was  very  large ;  its  outer  part  dissolved  into  a  water, 
but  its  middle  part  was  very  hard.  This  animal  sees  best  in  the  dark ; 
daylight  is  too  much  for  it,  and  then  it  can  con1a»ot  its  iris  so  much  as 
to  shut  up  the  pupils,  and  the  light  is  obliged  to  pass  through  the  iris. 

(Thb  KiNKAJOir  {Cercohpte9  caudivobmbtt,  Slig. ;  Potto,  Bewick ; 
Yellow  Maeauco,  Pennant;  PrehemUe  Weasel,  Shaw).] 

An  animal  {of  which  I  tnade  a  Drawing)  from  South  America,  ywen 

me  by  Dr.  M^Kenssie,  of  Jamaica. 

It  is  rather  less  tiban  a  mongoose,  but  has  a  good  deal  tiie  air  of  one. 
It  has  a  short  pointed  nose,  and  is  pretty  broad  between  the  ears,  so 
that  the  head  is  a  cone.  The  ears  are  round,  short,  and  turned  almost 
Erectly  forward.  The  nose  is  dark.  The  lower  jaw  is  a  little  way 
under  the  upper.  The  body  is  pretty  long.  It  walks  nearly  on  the 
whole  sole  of  the  feet,  but  most  so  in  the  fore-feet :  the  soles  and  toes 
are  bare ;  those  of  the  fore-feet  most  so.    Its  toes  are  ^y%  on  each  foot ; 

^  [Bewick's  figure  of  the  osroijott  was  taken  from  a  white  variety  in  the  Menagerie 
ef  the  Tower  of  London,  in  his  '  History  of  Qvutdrapeds,*  p,  284.] 
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they  have  a  lateral  motion  in  their  joints  which  admit  of  a  greater 
"variety  and  qnantitj  of  motion  in  them,  bat  they  are  all  in  the  same 
line.  The  second  and  third  toes  on  the  outsides  are  the  longest  and 
strongest  in  both  the  fore-  and  hind-feet.  The  fourth  in  the  fore-foot 
is  larger  than  the  firsts  but  the  thumb  is  the  smallest  of  any.  The  fourth 
in  the  hind-foot  is  rather  the  reverse  of  that  in  the  fore-foot;  it  is 
smaller  than  the  first,  and  the  fifQi  is  still  smaller ;  so  that  what  answers 
to  our  thumbs  and  great  toes  are  the  smallest.  The  daws  are  like  the 
bear's,  and  are  in  proportion  to  the  size  of  the  toe :  the  first  joint  is  a 
tittle  bent  upwards,  tbe  second  a  good  deal  downwards,  which  of  cooxse 
obliges  the  third  to  bend  up. 

The  hair  is  pretty  thick  or  dote,  short  and  strong,  of  a  yellowish 
brown,  dark  on  the  bade  and  sides,  and  lighter  on  the  belly :  down  ihe 
back  it  is  the  darkest,  almost  approadiing  to  a  streak.  The  tail  is  rather 
darker  than  the  sides,  and  at  the  tip  there  is  s(Hnething  like  a  ring ;  the 
hair  is  all  round  it  from  end  to  end:  the  tail  is  long  and  curls  at  tiie 
tip,  fit  to  ding  round  anything. 

This  animal  is  either  towards  the  begpmning  or  ending  of  that  dass 
called  Lemtar  by  linnseus,  or  the  [Loris  or  Maki]  of  BufEon;  but  I 
believe  that  all  those  have  a  thumb  on  all  the  feet,  and  a  nail  on  these 
thumbs. 

The  oesophagus  is  about  an  inch  long  bdow  the  ^daphragm.  The 
lai^  end  of  the  stomach  is  pretty  projecting  beyond  the  oesophagus ; 
the  stomach  passes  to  the  right  a  little  obliqudy  and  then  bends  up 
pretty  quickly  towards  the  liver,  and  terminates  in  the  pylorus.  Erom 
thence  the  duodenum  passes  to  the  right,  having  a  mesodnodenum ;  than 
to  the  left  behind  the  root  of  the  mesentery,  where  it  is  a  Httle  more 
^ed ;  it  then  becomes  loose,  and  its  general  course  is  towards  the  right : 
it  passes  from  the  right  across  the  upper  and  fore-part  of  the  mesentery 
to  the  left,  and  then  down  the  left  loins  to  the  pelvis.  In  this  course 
the  intestinal  canal  becomes  a  little  lai^r,  but  there  is  no  csecnm. 

The  liver  is  divided  into  five  lobes;  the  left  is  pretty  laige;  the 
second  is  lai^ger,  and  has  two  fissures  in  it,  one  for  the  ligamentum 
suspensorium,  the  other  for  the  gall-bladder :  the  third  lobe  is  quite 
on  the  right  loins,  and  is  small :  the  fourth  lobe  is  a  little  lower  in  the 
loins,  and  is  connected  with  the  fifth,  or  lobulus  Spigelii,  through  the 
passage  behind  the  vessels  of  the  liver. 

The  pancreas  has  two  [lobes  or  divisions],  the  long  and  the  short. 
The  spleen  is  as  in  a  dog.  The  epiploon  is  attached  to  the  stomachy 
spleen,  and  pancreas. 

The  kidneys  are  conglobate.  The  testides  are  quite  out  of  the  beUy 
on  the  pubis:  the  scrotum  is  little  more  than  the  common  skin.    There  are 
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no  vesiciilaB  semiiiales.  The  penis  passes  along  the  belly  a  oonsiderable 
way,  oovered  by  the  common  skin,  so  that  the  prepuce  does  not  project. 
There  is  a  bone  in  the  penis  which  is  forked  at  the  end,  and  is  not 
covered  by  the  glans,  but  by  a  thin  loose  membrane  which  is  cellular^ 
and  can  be  blown  up  as  in  the  otter.  (Query :  Is  this  always  the  case 
where  there  is  no  scrotum  ?) 
They  feed  upon  fruits  and  insects. 

The  Foto'  [Cereokptes  caudwolvuhu,  lUiger]. 

Has  three  grinders  like  a  monkey's ;  two  sharp-pointed  teeth  which 
may  be  called  Httle  canines ;  all  these  are  close  together  in  the  upper 
jaw :  six  indsores,  which  are  dose  together  in  the  low'er  jaw*.  The 
talons  of  this  animal  are  like  those  of  a  bear. 

The  stomach  and  the  whole  intestines  are  as  in  the  bear,  racoon, 
badger,  <fec. 

The  liver  is  divided  into  five  lobes.  The  bladder-lobe  has  two  very 
deep  sulci  in  it,  which  almost  divide  it  into  three ;  one  for  the  ligament, 
the  other  for  the  gall-bladder:  there  are  two  lobes  on  the  right  of  this 
and  the  lobulus  Spigelii. 

The  penis  lies  along  the  bdly,  and  comes  pretty  &t  forwards,  and 
the  termination  of  the  prepuce  is  by  a  kind  o^flap  or  elongation  of  the 
lower  part ;  so  that,  when  this  flap  is  applied  to  the  belly,  it  covers  the 
orifice  of  the  prepuce.  The  penis  lies  pretty  tax  back  in  this  prepuce, 
and  when  it  is  pulled  to  its  Aill  length,  it  hardly  reaches  the  orifice  of 
the  prepuce;  so  that  in  copulation  the  prepuce  must  be  driven  back 
from  over  the  penis.  The  testicles  are  not  very  prominent;  all  these 
parts  are  covered  with  hair,  as  in  the  bear,  racoon,  ferret,  coati-mondi. 
There  are  no  vesiculae  seminales.  The  bone  in  the  penis  is  very  much 
like  that  in  a  racoon. 

The  bags  by  the  side  of  the  anus  are  the  same  as  in  the  bear. 

[Thb  Coati-mondi  [Noma,  Storr).] 

TTie  Swash  [f  Quasje '  of  linnseus]  • 
This  animal  seems  to  be  only  a  smaU  coati-mondi'.    Its  external 


I  [The  skuU  of  this  animal  is  Na  4066,  OflteoL  SerieB.] 

'  [The  three  teeth  in  the  upper  jaw,  like  monkey's  grinders,  are  the  last  premolar 
and  first  and  second  true  molars:  the  two  small  teeth,  like  fi»"^^ff!|  are  the  second 
and  third  premolars:  the  dental  formula  of  Cerooleptes  is:— > 


.  S— 8       1—1       9—8        »— »      oa 
*  3=3.  ^  filial' 8=1.  «»9l^  "^36. 


See  my  *  Odontography,'  p.  500.  pi.  129.  4gs.  16, 17.] 
*  [Farts  of  the  skdeton  of  this  animal  form  the  specimens  Nos.  4069 — 4079, 
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figure  is  ezacdy  the  same.  Its  fore-  and  hind-feet  are  much  the  same 
with  the  bear,  vix.  [as  to]  the  nails  and  the  sorfaoe  that  it  treads  upon. 

The  nose  projects  a  good  way  beyond  the  mouth.  The  projection  of 
the  nose  is  in  the  gristly  part,  and  this  is  as  much  conyoluted  on  the 
inside  as  the  bony  part  of  the  nose.  Why  there  should  be  such  pro- 
jection in  the  nose,  more  than  in  a  dog,  ^.  which  are  obliged  to  live 
by  smell,  I  do  not  know. 

The  coati-mondi  is  exactly  the  same,  only  differing  in  sixe.  The 
contents  of  the  thorax  are  similar  to  a  dog's.  The  stomach  is  as  in  a 
dog:  the  duodenum  is  the  same.  There  is  no  caecum,  but  the  last  of 
the  intestines,  or  colon,  where  it  crosses  the  mesenteiy,  is  attached  to 
the  root  of  the  mesentery,  and  then  goes  down  to  form  the  rectum. 
There  are  small  bags  [one]  on  each  side  of  the  anus. 

The  liver  is  diyided  into  many  lobes.  The  gall-bladder  is  attached 
as  usual,  and  the  ducts  passed  into  the  duodenum  near  the  pylorus. 
The  spleen  and  kidneys  are  as  in  a  dog :  the  bladder  likewise.  It  has 
no  vesicula  seminalis.  The  penis  has  a  bone  in  it,  but  projects  beyond 
the  belly  about  an  inch,  because  the  prepuce  will  not  allow  it  to  pass 
further. 

It  has  a  cavify  between  the  pharynx  and  the  first  and  second  vertebro 
of  the  neck,  which  is  pretty  large,  and  seems  to  communicate  with  the 
canal  of  the  medulla  spinalis  between  those  vertebne.  This  is  the  same 
in  a  racoon;  and  in  them  it  lies  upon  the  cuneiform  process  of  the 
second  vertebra  of  the  neck  and  the  os  ocdpitis.  It  communicates  with 
the  cavity  of  the  joint  between  the  os  ocdpitis  and  the  first  vertebra : 
it  sends  a  process  between  the  first  vertebra  and  the  rectos  capitis 
anticus  musde,  which,  when  blown  into,  swells  <m  the  outside  of  that 
muscle  towards  the  transverse  process  of  the  atlas. 

There  are  two  of  these  [sacs  or  cavities]  divided  by  a  septam ;  but 
this  septum  is  not  complete,  being  only  attached  to  the  occiput,  the  fijrst 
and  second  vertebra,  at  three  different  places ;  so  that  there  is  a  com- 
munication between  the  two  lateral  sacs;  but,  between  these  attach- 
ments, it  seems  to  be  analogous  to  a  sacculus  mucoeus  [bursa  mucosa]. 

The  eye  is  much  smaller  than  a  cat's  or  a  dog's  of  the  same  siie. 
The  muscles  are  as  in  a  lion.  The  humours  are  as  oomnMm.  The 
eoats  as  in  the  racoon. 

The  duct  of  the  parotid  g^d  passes  over  tiie  masseter. 

Ofteol.  Series.  Sir  E.  Home  notioet  tbe  anatomy  of  this  animal  under  the  name  of 
'the  Swash.'-— Comp.  Anat  i  p.  481.] 


r 
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Of  a  Bear  [Ursus  arctos  and  U.  americanus^']. 

The  trunk  is  that  of  a  qnadraped ;  but  the  eztremitieB  oome  nearer 
the  human,  and  ijiore  so  to  the  whole  four  feet.  Thej  hare  no  davicleB, 
although  many  of  tiieir  actions  are  such  as  would  indine  ua  to  believe 
that  those  bones  would  be  neoeesary ;  but  these  actions  are  not  so  ex- 
tensiye  as  to  require  such  porojectors. 

The  CBsophagus  is  pretty  small  in  its  beginning,  but  becomes  larger 
and  larger  down  to  the  diaphragm,  where  it  is  again  contracted  to  the 
size  of  a  common  finger :  the  largest  part  is  in  the  thorax,  and  is  nearly 
as  large  as  the  thick  of  one's  arm:  at  this  part  it  is  smooth  on  the 
inside  and  not  strong ;  but  this  enkigement  was  probably  accidental 
or  from  disease.  As  soon  as  the  oesophagus  passes  through  the  dia- 
phragm, it  dilates  into  the  stomach,  which  is  nearly  the  shape  of  the 
hnmaa  stomach,  but  is  very  strong  in  its  coats:  it  has  nearly  the  same 
aitaation  [as  in  the  human  subject].  The  duodenum  passes  to  the  right, 
then  down,  and  from  that,  to  the  left  behind  the  root  of  the  mesentery. 
The  ini»Btine8#re  one  continued  canal  fr^m  the  pybnis  to  the  anus,  so 
that  there  is  no  c»cnm  or  colon.  The  intestines  have  no  yalTuls  con-- 
niventes',  and  are  not  so  firmly  fixed  by  mesentery  as  [are]  the  human. 
At  the  sides  of  the  anus  there  are  two  bags,  one  on  each  side.  They  are 
rery  small ;  their  ducts  or  openings  are  just  at  the  verge  of  the  anus*. 

The  lungs  on  the  right  side  are  larger  than  those  on  the  left,  and  are 
dmded  into  three  lobes ;  on  the  left  side  into  two  only.  The  trachea 
lA  large ;  the  cartilages  are  pretty  thick  at  their  fore-parts  or  middle, 
and  become  thinner  backwards  towards  their  ends,  where  they  termi- 
nate in  a  thin  edge.  Their  dispodtion  and  xmion  are  in  alternate  pairs ; 
the  upper  and  lower  edges  of  every  other  one,  at  the  fore-part,  overlap 
the  edges  of  the  others ;  but  at  their  posterior  ends  they  are  overlapped 
by  those  which  were  overlapped  in  their  middle ;  their  posterior  ends 
tome  very  near  one  another,  and  can  easily  be  squeezed  one  over  the 
other.    The  bear  has  a  pulmo-azygos^. 

The  liquor  pericardii  was  slimy  like  synovia :  whether  this  arose 
from  disease  or  not,  I  cannot  possibly  say. 

The  liver  is  divided  into  three  lobes,  with  the  lobulus  Spigelii.  The 
gall-bladder  has  three  hepatic  ducts :  the  ductus  communis  enters  with 

>  [In  the  next  diasedion  Hunter  refers  to  the  anatomy  of  bcyth  the  'Buflsian'  and 
'American '  bears.    The  skull  of  an  American  black  bear  ( Urmu  americanm)  is  No. 
4015,  Osteol.  Series.] 
s  piunt.  Preps.  Nos.  698,  699,  700.]         <  [Home,  Gomp.  Anat  i.  p.  430.] 
*  [The '  asjgous '  lobule  of  the  lung,  interposed  between  the  heart  and  diaphragm, 
may  here  be  meant] 
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the  pancieatic  dnct  into  the  intestine.  [Supplemental  Note.]  (Not  in 
all ;  for  in  one  bear  they  entered  separately,  and  by  two  distinct  ducts.) 

The  pancreas  lies  in  the  curve  of  the  stomach  and  duodenum,  having 
two  arms  transverse  and  descending:  the  transveise  pne  passes  to  the 
left  behind  the  stomach,  and  before  the  yessels  of  the  mesentery ;  the 
other,  or  descending  arm,  passes  in  the  hollow  curve  of  the  duodenum, 
the  extremity  of  which  passes  up  along  with  that  gut  as  it  is  approach- 
ing to  the  left  side,  and  joins  the  transverse  one  on  the  left  of  the 
mesenteric  vessels.  There  are  two  ducts  which  communicate  with  one 
another  in  the  substance  of  the  gland  \ 

ThekLdneys  are  conglomerated,  or  made  up  of  smaller  kidneys,  each 
of  which  terminates  in  a  point  which  is  a  mamma,  and  is  enclosed  by  an 
infundibulum'. 

They  have  no  voslcuIsb  seminales :  at  the  entrance  of  the  vasa  defe* 
rentia  there  is  a  glandular  or  muscular  body'  which  these  ducts  pass 
through  before  they  enter  the  urethra.  The  urethra  is  nearly  as  in  the 
human,  only  the  membranous  part  is  longer.  The  penis  is  cayemous 
at  the  beginning,  as  in  a  dog,  but  has  a  bone  at  the  ante|ior  end,  about 
5  or  6  inches  long,  on  which  bone  is  placed  the  glans. 

The  thoracic  duct  had  a  coagulum  in  it  as  low  as  the  lower  part  of 
the  thorax,  and  this  coagulum  was  tinged  of  a  red  colour ;  therefore  it 
is  reasonable  to  suppose  that  there  were  veins  that  had  entered  this  duct 
lower  than  the  thorax. 

Mr.  Yarelst  told  me,  at  Mr.  Walsh's^,  that  there  were  black  beans  in 
India,  but  they  were  small.    He  had  seen  several  of  them. 

[Large  Black  Bear  {Ursus  labiatus,  Blainv.)^  which  came  (as  it 
was  said)  from  Fatna  (Upper  province  of  Bengal).] 

It  had  more  of  the  Russian  bear  in  it  than  of  the  American,  especially 
in  the  hair :  however,  this  was  even  longer  than  that  of  the  Bussian, 

1  [Hunt  Prep.  No.  781.] 

s  [Hunt.  Prep.  Nos.  1269—1260  {Unus  aretos),  1261  {Urmi  americamts):  the 
saprarenal  body  of  Ursua  arctos  is  No.  1283.] 

s  [It  is  an  elliptical  dilatation  of  the  vas  deferens  itself,  the  parietes  of  which  are 
thickened,  and  haye  small  tortuous  sinuses  or  cells  developed  in  them ;  the  ducts  are 
yery  wide,  which  leave  these  glandular  dilatations,  and  converge  to  open  on  the  veru- 
montanum.  Each  dilatation  is  distinct  both  as  to  its  cavity  and  as  to  its  substance ; 
they  are  only  united  by  cellular  dense  tissue.  There  is  a  thin  layer  of  a  glandular 
Substance  surrounding  the  beginning  of  the  urethra,  which  represents  the  prostate.] 

4  [Probably  John  Walsh,  Esq.,  F.B.S.,  residing  in  1772  at  Chesterfield  Street, 
London ;  author  of  the  observations  on  the  electric  property  of  the  Torpedo,  prefixed 
to  Hunter's  Paper  on  the  electric  organs  in  the  'Philosophical  Transactions,' 
vol.  IxiiL  1773.] 
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more  especiaUy  about  the  neck,  where  it  was  yeiy  long,  and  of  a  much 
darker  colour.  On  the  lower  part  of  its  chin  the  hair  was  white,  and 
it  had  two  lines  of  white  which  originated  on  the  sides  of  the  neck  just 
at  the  part  that  joins  the  fore-end  of  the  scapula  to  the  neck,  which  is 
caUed  the  setting  on  of  the  shoulder  in  the  human  subject.  These  two 
white  lines  passed  down  to  the  breast,  or,  what  would  be  called,  between 
the  two  fore-legs  in  this  animal,  conveiging,  and  meet  in  a  point  on  the 
breast  a  little  way  above  the  end  of  the  breast  bone :  these  two  white 
lines  were  about  an  inch  broad.  Perhaps  this  was  the  most  singular 
circumstance  attending  this  animal. 

I  think  the  nose  projected  further  beyond  the  upper  jaw  than  in  the 
common  bear ;  but,  as  it  had  lost  aU  its  fore  teeth,  it  is  probable  it 
might  only  appear  so^  AnatomicaUy  it  appeared  to  be  exactly  the 
bear. 

The  above  animal,  Mr.  Gough,  on  Holbom  Hill  [dealer  in  animals], 
bad  for  many  years. 

The  White  Bear  [Uraua  maritimus^']. 

The  tongue  is  smooth  at  its  anterior  end,  excepting  in  a  middle  line^ 
which  is  a  small  sulcus,  dividing  the  tongue  into  two  halves,  viz.  right 
and  left.  The  middle  part  between  the  ends  is  rough,  something  like 
that  of  a  lion,  but  not  nearly  so  strong :  there  is  a  muscle  between  the 
tongue  and  epiglottis.  IThe  edges  of  the  epiglottis  are  continued  into  the 
tips  of  the  arytenoid  cartilages,  but  there  is  a  little  prominence  between 
these  parts  which  is  caused  by  a  rounded  cartilage,  pointed  at  the 
ends  and  bent  into  a  semidrcolar  form  with  the  two  ends  turned  for- 
ward, toward  the  epiglottis :  the  longest  end  is  toward  the  root  of  the 
epi^ottis;  the  other  towards  the  top,  which  causes  the  prominence 
above-mentioned.  The  long  end  makes  a  pretty  high  ridge  upon  the 
inside  of  the  larynx  just  above  the  ligaments  of  the  glottis,  and  parallel 
with  them,  making  to  appearance  the  mouth  of  the  sacculi  laryngis ; 
but  there  are  none.  The  ligaments  of  the  glottis  at  their  anterior  ends 
are  partly  fixed  into  the  thyroid  cartilage,  and  partiy  contiguous  to  one 
another,  but  this  is  only  at  their  upper  edges.  The  os  hyoides  is 
attached  to  the  head  by  a  bone,  as  in  most  animals. 

The  cartilages  of  the  trachea  are  very  thick,  especially  at  the  upper 


'  [In  the  skulls  of  the  CTrm  2a^'a^  Nob.  4037,  4038,  4039, 4040,  Osteol.  Setries, 
Mas.  Coll.  Chir.,  the  upper  incisors  are  more  or  lees  defective  with  obliteration  of 
their  alveoli] 

*  [Hunter's  specimens  of  the  bones  of  Ursus  maritimta  are  Noe.  3980, 3984, 3988 

-r-4011.] 
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end,  and  beeome  gradoally  tibunner  downwards :  they  deeciibe  a  dide 
when  in  their  most  natural  state ;  bnt  are  capable  of  being  made  mnoh 
more  etndght. 

The  pericardium  is  some  way  tsom  the  diaphragm,  between  which 
parts  there  is  a  bag.  This  is  made  up  of  the  pericardium  forwards  or 
above,  the  diaphragm  being  opposite  to  it;  and  of  two  very  thin  mem- 
branes laterally :  these  last  are  bo  loose  as  to  allow  of  a  large  distension 
of  this  bag,  and  will  likewise  admit  of  the  apex  of  the  pericardium  (if 
I  may  so  call  it)  tonching  the  side  of  the  diaphragm;  but  it  will  not  allow 
the  basis,  for  that  is  tied  on  one  side  by  the  vena  cava  inferior ;  and  on 
the  other  side  the  membrane  becomes  not  so  loose,  and  stronger,  so  as 
to  be  only  stretched  between  them.  The  mouth  of  this  bag  is  on  the 
right  between  the  vena  cava  and  the  back. 

The  lung  of  the  right  side  is  divided  into  three  lobes,  besides  the  lobe 
that  is  situated  in  the  above-mentioned  bag ;  which  lobe  is  a  continua- 
tion of  the  right  lung,  and  is  something  like  the  lobulus  Spigelii  of  the 
liver.     On  the  left  side  the  lung  is  divided  into  two  lobes  only. 

The  distance  between  the  diaphragm  and  the  upper  part  of  the  thorax 
is  greater  than  in  the  human,  which  is  the  reason  that  the  heart  is  at  so 
great  a  distance  from  either,  and  is  the  reason  why  the  superior  and 
inferior  vense  cavsB  are  so  long ;  likewise  the  carotid  arteries,  for  the 
curve  of  the  aorta  is  as  near  the  heart  as  in  the  human.  This  increase 
of  length  in  the  thorax  is  to  increase  the  siee  of  the  lungs,  to  make  up 
for  the  smalbiess  or  narrowness  of  the  chest  in  quadrupeds. 

The  oesophagus  is  pretty  nearly  of  an  equal  size  through  its  whole 
length,  and  has  a  capsule  between  the  heart  and  the  diaphragm ;  which 
capsule  has  the  lower  two  lobes  of  the  lungs  of  each  side  adhering  to  it 
by  broad  membranes. 

The  eyelids  have  both  a  raiser  and  depressor :  the  depressor  is  a  very 
thin  muscle  coming  from  the  bottom  of  the  orbit.  The  membrana 
nictitans  is  of  a  darkish  colour,  and  differs  very  little  from  those  of 
other  animals ;  it  has  part  of  l^e  depressor  muscle  of  the  under  eyelid 
inserted  into  it.  There  is  one  punctum  lacrymale,  which  is  on  the  inner 
side  of  the  under  eyeHd,  a  little  way  on  the  inside  of  its  edge.  The 
edges  of  the  eyelids  are  of  a  darkish  colour  all  round.  The  trochlea  of 
the  trochlearius  muscle  is  not  close  to  the  orbit,  as  in  the  human  sub- 
ject. The  orbit  is  different  at  its  upper  end  and  other  parts,  through 
its  whole  length,  and  is  of  considerable  breadth.  This  place  or  notch  is 
filled  up  with  a  musde  and  ligament,  but  this  musde  does  not  arise  from 
the  edge  of  the  bone,  but  from  the  lower  sur&ce  of  the  orbit  by  a  thin 
origin  nearly  the  whole  depth  of  the  orbit,  and  passing  outwards  round 
all  the  muscles  and  fat  of  the  eyeball,  it  is  inserted  into  an  elastic 
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Ugament  which  is  fixed  into  the  upper  surfiice  of  the  orMt  nearly  its 
whole  breadth.  The  use  of  this  mtusole  seems  to  be  to  squeeie  the  fbt 
and  mnsdes  behind  the  eyebaH,  which  will  throw  the  eye  forward,  as 
it  cannot  pass  backwards. 

The  optio  nerve  will  allow  of  this  motion,  as  it  mns  in  a  serpentine 
oonrse  in  its  natural  state.  The  eyeball  is  small,  having  a  black  ring 
round  the  beginning  of  the  cornea,  which  serves  perhaps  for  the  defi- 
ciency of  black  round  the  eyelids,  as  the  hairs  are  there  white,  and  as 
it  seems  necessary  to  have  black  upon  the  outside  of  the  eye  when  the 
pigmentnm  nigrum  is  black  within.  This  pigmentum  is  very  black, 
both  on  the  outside  and  inside  of  the  choroid,  and  the  same  upon 
tiie  iris.  The  pigmentum  album  surrounds  the  optic  nerve,  but  is 
broadest  above,  and  has  a  mixture  of  green  in  it.  The  erystaUine  lens 
IS  not  remarkably  convex. 

The  external  parts  of  generation  are  pretty  much  like  tiioseof  a  bitch, 
but  these  parts  are  so  covered  with  hair  that  there  is  hardly  any  seeing 
them.  The  common  vagina  is  about  a  third  longer  than  the  proper,  and 
is  of  a  dark  colour,  beooming  so  gradually  the  further  in,  so  that  it  is 
almost  black  at  the  termination.  The  meatus  urinarius  ends  in  a  pro- 
minence which  is  lost  in  the  form  of  a  ridge  along  the  common  vagina. 
Within  the  vagina,  just  at  the  peaked  part,  is  the  clitoris,  which  is  a  vety 
uncommon  one.  Upon  opening  the  vagina,  it  is  not  seen,  being  enclosed 
in  a  sheath :  to  expose  it,  you  must  slit  up  this  sheath  its  whole  length 
at  one  edge.  The  clitoris  is  a  pretty  long  and  rounded  body,  about  an 
inch  in  length,  and  is  attached  through  its  length  to  tiie  internal 
membrane  of  the  vagina  on  its  external  surface :  it  is  something  like 
the  tongue  in  tiie  mouth.  The  internal  sur&ce  of  this  bag  or  sheath  of 
the  clitoris  is  thrown  into  the  longitudinal  rugss,  and  is  of  a  dark  colour. 
The  spongy  part  of  the  clitoris  does  not  extend  farther  than  the  exposed 
part ;-  so  that  in  coition  it  cannot  be  touched  by  the  penis,  but  must  be 
rubbed  against  the  internal  surface  of  its  own  sheath.  The  internal 
coat  of  the  proper  vagina  is  thick  and  soft,  and  is  thrown  into  irregular 
rugse,  which  are  very  fiat,  and  were  of  a  florid  red  colour.  Near  its  ter- 
mination in  the  uterus  it  is  very  much  contracted ;  and  there  puts  on 
the  appearance  of  an  os  tincae,  but  that  is  a  little  higher.  The  body  of 
the  uterus  is  very  small,  and  is  something  longer  than  the  vagina;  it 
divides  into,  or  sends  off  two  horns,  the  openings  of  which  are  about 
half  an  inch  from  what  appears  externally  to  be  the  fundus  uteri ; 
each  of  these  horns  is  longer  than  the  uterus ;  they  are  attached  by  the 
broad  ligaments,  which  are  attached  at  their  upper  ends  to  the  kidneys  \ 

^  [The  kidney  forms  the  Hunt.  Prep.  No.  1202.] 
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What  aoBwer  to  the  round  ligaments  are  here  pretty  broad,  crossiiig 
the  broad  ligament*  The  ovaria  are  enclosed  in  a  capsule  which  has  a 
yery  small  opening  into  it.  The  fimbries  are  on  the  inside  of  these 
bags,  but  dose  to  the  opening  ^ 

The  bags  at  the  anus  are  very  small ;  and  the  openings  are  nearly  as 
large  as  the  bags  themselves ;  by  which  means  they  are  easily  to  be 
inverted  so  as  to  look  like  piles  externally. 

Captain  Gartwright  says  that  white  bears  do  not  sleep  in  the  winter ; 
they  come  further  south  as  the  white  foxes  do.  He  has,  at  Labrador, 
seen  the  tracts  of  their  feet  in  the  summer :  he  was  told  by  the  Indians 
that  they  go  into  caves  to  avoid  the  heat  in  summer.  A  gentleman  shot 
one  swimming,  and  when  he  had  skinned  it,  the  four  quarters  weighed 
70  score  pounds.  He  had  not  weights  to  weigh  it  at  once,  but  by  pieces, 
201b8.  a  piece  (1400  lbs.). 

Section  Pinniorada. 

Of  a  Sbal  {^Phoea  vittdma,  Linn.,  and  Phoea  ffrcenlandica,  Linn.^]. 

The  tongue  is  pretty  broad  at  the  base,  becoming  rapidly  narrower 
towards  the  apex,  where  it  is  bifid'.  There  is  no  uvula.  The  os 
hyoides  is  attached  to  the  head  by  a  ligament.  There  is  the  muscle 
passing  between  the  tongue  and  epiglottis.  The  edges  of  the  epiglottis 
are  attached  to  the  tips  of  the  arytenoid  cartilage  by  the  rimula  laryngis. 
There  are  no  sacculi  laryngis.  The  two  thyroid  glands,  one  on  each 
side  of  the  cricoid  cartilage,  lying  upon  the  neck,  are  of  an  oval  figure. 

The  lungs  are  rather  long  and  small :  [on]  the  right  side  they  appear 
as  if  they  were  made  of  two  lobes  united  by  a  loose  cellular  membrane : 
on  the  left  side  of  three  lobes  united  in  the  same  way :  they  are  of  a 
florid  red :  the  ceUs  do  not  seem  to  be  larger  than  in  the  human.  The 
thymus  is  very  smalL 

The  pericardium  is  very  thin,  adhering  to  the  diaphragm  by  a  broad 
surface ;  but  this  adhesion  is  by  a  ductile  cellular  membrane,  so  that  it 
is  moveable  upon  the  diaphragm  in  some  measure ;  yet  the  inferior  vena 
cava  is  pretty  long,  for  the  apex  of  the  heart  is  turned  down  so  that  the 
basis  is  a  good  way  from  the  diaphragm,  and  the  pericardium  adheres 
posteriorly  to  the  vena  cava ;  and,  between  it  and  the  oesophagus,  there 
is  a  thin  membrane. 


,  1  [Hunt  Prep.  No.  2805.] 

s  [The  skeleton  of  one  of  the  seals  dissected  by  Hunter  is  of  the  harp-seal  {Phoca 
ffr<mlandica^  L.),  No.  3961,  Osfceol.  Series.] 
<  [Hunt.  Piep.  No.  1506.] 
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The  oeeophagoB  is  pretty  laige,  becoming  lai^ger  near  the  stomach, 
which  is  more  a  continuation  of  the  oesophagus  Hian  in  the  human ;  that 
is,  itenters  nearer  the  great  end.  It  is  pretty  long  and  small.  Its  situa- 
tion is  pretty  much  as  in  other  animals,  but  would  seem  to  be  a  little 
more  oblique,  especially  at  the  great  or  left  end,  which  is  pretty  straight : 
but,  that  the  pylorus  may  be  near  the  liver,  it  makes  a  quick  turn  up^ 
and  a  little  to  the  left,  upon  itself,  about  3  inches  from  the  pylorus : 
this  serves  for  that  continued  or  gradual  bend  that  is  in  the  human  and 
other  animals. 

The  duodenum  passes  to  the  right  and  downwards,  and  is  so  quickly 
bent  as  to  be  attached  a  little  way  to  the  right  of  the  last-mentioned 
turn  of  the  stomach ;  as  it  passes  down  the  right  side  it  lies  upon  the 
right  lobe  of  the  liver,  and  at  the  lower  part  upon  the  right  kidney ; 
then  it  makes  a  turn  to  the  left  side,  and  a  little  upwards  behind  the 
mesentery,  having  a  mesenteiy  through  its  whole  length,  but  is  shorter 
where  it  passes  behind  the  great  mesentery.  Where  it  passes  from 
behind  the  mesentery  upon  the  left,  it  is  attached  to  the  mesocolon  or 
rectum ;  it  then  becomes  a  loose  intestine,  as  common.  This  intestine 
at  its  termination  passes  upwards,  and  is  lost  in  the  caecum,  which  lies 
behind  the  bend  of  the  stomach,  before  that  part  of  the  duodenum  which 
passes  to  the  left  \  It  projects  nearly  two  inches  over  the  insertion  of  the 
ileum,  and  is  not  very  large  in  proportion  to  the  small  guts.  As  the 
caecum  lies  so  high  the  colon  cannot  ascend,  but  passes  directly  to  the 
left,  having  a  short  mesocolon;  from  thence  it  passes  down  upon  the 
left  side  of  the  kidney,  and  then  dips  into  the  pelvis.  This  mesentery, 
mesocolon,  and  mesorectum  are  very  thin :  the  mesentery  is  very  long. 
There  is  a  laige  lymphatic  gland  in  the  root  of  the  mesentery  about  4 
inches  long,  which  is  but  small :  one  end  of  it  is  in  the  root  of  the 
mesentery,  the  other  passes  along  the  right  of  it  towards  the  insertion 
of  the  ileum ;  besides  this  there  are  other  small  ones. 

The  small  intestines  are  about  sixteen  times  the  length  of  the  body 
of  the  animal ;  and  the  great  intestine  is  somewhat  more  than  one-half 
of  the  length  of  the  body  of  the  animal^. 

The  epiploon  is  very  thin :  anteriorly  it  is  attached  to  the  whole  length 
of  the  stomach,  to  the  diaphragm  and  spleen  upon  the  left,  and  pos- 
teriorly to  the  pancreas.  There  are  the  large  and  the  little  pancreases : 
the  latter  is  very  little,  but  passes  as  far  down  the  mesoduodenum  as 
in  other  animals.    The  large  pancreas,  as  to  size  and  situation,  is  as  in 


^  [Home,  Comp.  Anat  i.  p.  439.] 

'  [The  structure  of  both  small  and  Urge  intestines  is  shown  in  the  Hunt  Prtps. 
No^  097,  761,  762.] 
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common ;  bat  is  diyided  at  the  right  end  or  slit  for  the  passage  of  the 
mesenteric  yessels,  so  that  it  is  both  before  and  behind  them. 

The  liver  is  divided  into  four  lobes,  besides  the  lobnlus  Spigelii ;  the 
second  from  the  left  is  by  much  the  largest,  and  its  lower  edge  is  divided 
into  three  by  pretty  deep  notches :  the  gall-bladder  lies  in  the  right 
notch,  the  umbilical  cord  in  the  left ;  it  is  some  way  from  the  dia- 
phragm. The  gall-bladder  is  pretty  long  and  small :  the  cystic  duct  is 
very  short,  and  pretty  laige ;  only  about  three-eighths  of  an  inch  in 
length:  there  are  three  hepato-cystic  ducts  which  are  very  small,  and 
enter  the  bladder  near  its  opening  into  the  cystic,  upon  that  side  next 
to  the  liver :  there  are  three  hepatic  duets,  all  of  which  enter  or  join 
with  the  cystic  at  one  part.  The  ductas  communis  is  short,  and  enters 
the  duodenum  about  an  inch  from  the  pylorus ;  it  runs  some  way  in  the 
coats  of  the  intestine,  and  then  communicates  with  the  pancreatic  duct, 
and  these  two  make  or  open  into  a  little  bag  ^  which  has  an  opening  into 
the  duodenum. 

The  veins  of  the  Mver  are  very  large ;  so  is  the  vena  cava,  especially 
where  they  all  unite  between  the  diaphragm  and  liver  (but  whether  I 
was  deceived  or  not  I  won't  pretend  to  say*) :  however,  it  [the  inferior 
vena  cava]  is  very  small  before  it  passes  into  the  heart,  for  it  will  hardly 
admit  one's  little  finger.  The  inferior  vena  cava  divides  just  at  the 
liver,  and  the  emulgents  are  inserted  into  these  two,  viz.  vena  cava  and 
iliac  vein. 

The  spleen'  is  a  good  deal  the  shape  <^  a  dog's* 

The  membranous  or  muscular  parietes  of  the  abdomen  are  attached 
or  inserted  along  the  outside  of  the  thigh  and  knee  of  the  animal,  then 
across  the  head  of  the  tibia,  from  thence  quite  across  the  pubis ;  for  the 
knee  is  no  lower  than  the  pubis,  so  that  the  fore  and  inner  part  of  the 
thighs,  with  the  knee,  make  part  of  the  abdomen,  and  of  course  are 
seen  in  its  cavity  upon  each  side  of  the  pelvis,  or  upon  the  spine  of  the 
iliac  bones. 

The  legs,  from  the  knee  to  the  heel,  are  attached  to  the  rades  of  the 
pubis,  and  are  at  equal  distances  from  the  ossa  pubis ;  so  that  those  bones 
are  opposite  to  the  middle  of  the  legs. 

T?ie  Eye*. — ^The  glandula  lacrymalis  is  but  very  small,  as  we  may 
suppose  that  there  is  no  occasion  for  tears ;  but  when  the  animal  is  upon 
land,  it  is  situated  as  in  common.    There  is  no  punctum  lacrymale,  and 

^  [ThiB  rtructare  is  noticed  in  the  account  of  the  anatomy  of  the  walnU)  in  the 
<Philoaopfaical  Tranmotions  *  for  1824,  p.  233.] 

'  [Hunter  truly  difloemed  the  large  hepa<ao  Tenons  reflerroir,  which  is  a  constant 
atrnotoie  in  the  seal  tribe.    See  Hunt  Prep.  No.  805.] 

«  [Hunt  Prep.  No.  832.]  *  [lb.  Not.  1694, 177a] 
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of  eourae  no  sao  nor  duotos  ad  naBom ;  so  that  the  teara  must  pass  over 
the  cheek  or  be  washed  away  in  the  water.  The  membrana  nictitans 
is  pretty  broad,  but  not  transparent,  having  a  cartilage  in  its  middle 
passing  from  its  edge  towards  the  inner  canthns  of  the  eye :  and  upon 
the  common  sorfiice  of  Ihis  membrane,  near  its  root  or  inner  canthus  of 
the  eye,  is  placed  a  gland  ^  longer  than  the  laciymal,  the  ducts  of  which 
penetrate  throngh  the  membrane,  and  open  upon  the  concave  soi&ce  of 
the  membrane.  The  number  of  the  eyelids  is  properly  only  one,  for  it 
siunrounds  the  whole  eyeball,  with  its  musdes  arising  firom  the  bottom 
of  the  orbit,  passing  forwards  and  diverging  to  be  inserted  equally 
everywhere  into  the  upper  and  lower  eyelids.  The  uses  of  this  muscle 
must  be  various,  and  as  if  there  were  many  [muscles] ;  for,  according  to 
the  different  part  of  it  that  acts,  it  will  have  different  uses ;  e.g.,  if  the 
whole  acts  it  will  dilate  the  whole  eyelids,  both  upwards  or  downwards ; 
to  the  nose  or  from  it :  but,  if  the  superior  acts,  it  wiU  raise  the  upper 
eyelid  only ;  if  the  inferior,  it  will  depress  the  under  eyelid :  if  the 
outer  portion  acts,  it  will  draw  the  angle  outward ;  the  reverse  if  the 
inner  portion  acts. 

This  nmsde  arises  in  oonjmiction  with  the  straight  muscles  of  the 
eye,  and  seems  to  be  only  an  expansion  of  the  external  part.  There 
are  two  oblique  muscles,  as  in  the  human  subject.  The  eye  is  very 
large ;  as  large  as  that  of  a  calf  six  months  old :  it  is  pretty  globular, 
being  only  a  little  depressed  behind,  having  a  little  drcolar  depression 
roond  the  termination  of  the  sclerotio  coat.  The  cornea  is  broad,  and 
seems  to  be  nearly  a  segment  of  the  same  cirde  with  the  sclerotic 
There  are  six  large  veins  passing  into  the  posterior  part  of  the  sclerotic ; 
their  direction  through  that  coat  is  very  oblique.  The  sclerotic  coat  is 
much  thicker  at  its  beginning  and  termination  than  what  it  is  in  the 
middle :  the  cornea  is  of  an  equal  thickness  throughout.  The  nigrum 
pigmenhmi  is  everywhere  upon  the  external  surface  of  the  tunica 
ehoroides  and  iris :  it  is  only  upon  the  anterior  part  of  the  inner  surface 
of  the  choroides,  being  at  the  posterior  pert  of  that  surfiEice  white ;  but 
it  lines  the  iris  wholly  on  its  posterior  snrfisuse.  The  posterior  part  of  the 
inner  sur&ce  of  the  choroid  [tapetnm  lucidum],  round  the  entrance  of 
the  optic  nerve,  is  equally  and  pretty  broad  on  all  sides.  This  is  a  little 
uncommon,  its  being  white  [the  tapetum  extendiDg]  equally  all  round 
the  optic  nerve ;  but  it  is  perhaps  owing  to  the  eyelids  being  opened 
equally  on  all  sides ;  for  in  other  animals  it  is  generally  broadest  above, 
and  in  them  they  only  open  the  upper  eyelid.  Hie  processus  ciliares 
are  pretty  deep,  and  the  iris  is  pretty  broad,  so  that  the  dilatation  and 

'  ['  GUuidalA  IsoiyinaliB  Harden/    Hunt  Prep.  TSo,  1778.] 
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contractioii  will  be  greats.  The  ciystalliiie  lens  is  equally  oonvex  on 
both  sides^  and  much  more  so  than  in  the  human ;  it  is  nearly  spherical, 
so  that  the  prorainenoes  of  the  humours  and  of  the  cornea  do  not  oorre* 
spend.  Queiy :  Whether  it  has  a  power  of  altering  the  oonvBzitj  of  the 
cornea  ?  This  eye  was  not  stale,  so  that  it  could  not  be  flattened ;  for  it 
was  examined  on  the  day  that  the  animal  died.  The  optic  nerve  is 
small  in  proportion  to  the  eye,  and  passes  in  a  serpentine  course. 

The  Ear, — ^There  are  no  loose  external  eais,  excepting  a  point  or 
rising  of  one  of  the  cartilages,  which  is  at  the  anterior  part  of  the  ear/  ; 
besides  which  it  has  an  orifice  just  behind  the  eye,  which  goes  down  in 
a  serpentine  course  by  the  side  of  the  head  for  about  a  couple  of  inches, 
being  made  up  of  four  different  cartilages  which  move  one  lipon  another, 
and  serve  the  same  purpose  as  an  external  ear,  and  may  be  considered 
as  a  fixed  one. 

The  superior  maxillary  nerve  is  remarkably  large,  going  to  the  upper 
lip. 

Female  Parts  0/  GeneroHotL — ^The  external  parts  are  dose  to  the  anus, 
the  division  terminating  in  an  edge ;  so  that  there  is  no  length  of  the 
perineum,  and  both  the  vulva  and  anus  are  continued  some  way  under 
the  tail,  projecting  beyond  the  pnbis,  as  in  birds.  The  common  vagina 
begins  by  nearly  a  circular  hole,  something  like  the  anus ;  not  nearly  so 
much  p^ed  at  ihe  lower  part  as  in  a  bitch. 

Upon  the  internal  surface  of  the  peaked  part  is  an  irregular  surface, 
which  is  the  termination  of  the  clitoris.  This  part  is  long,  on  account 
of  the  projection  of  the  vulva  beyond  the  pubis ;  it  is  i^ngy ;  the  crura 
are  short.  The  common  vagina  is  of  the  same  length  with  the  proper, 
but  is  considerably  wider,  and  has  some  longitudinal  mgse,  especially  at 
the  termination,  where  it  seems  to  be  drawn  together  like  a  stricture, 
which  makes  a  kind  of  hymen.  The  meatus  urixarius  terminates  in  a 
nipple-like  projection.  The  internal  [proper]  vagina  is  thrown  into 
longitudinal  mgse,  and  the  internal  membrane,  which  is  pretty  thick,  is 
so  loose  as  to  be  easily  thrown  into  either  transverse  or  longitudinal 
folds.  The  os  tincae  is  pretty  prominent.  The  uterus  has  two  horns, 
each  of  which,  after  their  division  [external  separation  from  each 
other],  is  nearly  of  the  length  of  the  [apparent]  common  uterus ;  but  the 
openings  into  these  are  not  what  we  would  call  the  '  fundus  uteri,'  but 
are  very  near  the  os  tincae ;  so  that  the  part  of  the  uterus  that  is  common 
to  both  is  very  short ;  and  what  appears  to  be  the  [common]  uterus  is 
only  the  union  of  the  two  horns  for  a  little  way.    The  common  is 


1  [This  shows  that  the  spedee  dissected  was  a  true  Phoca,  not  an  Oiaria  of  Oarier. 
The  structure  of  the  organ  of  smell  is  shown  in  the  Hunt  Prepe.  Nos.  1667 — 1559.] 
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thrown  into  the  longitudinal  rugae ;  likewise  th&homS)  but  not  so  much. 
The  ovaiia  are  pretty  near  the  ends  of  the  horuB,  and  are  large,  o£  the 
shape  of  a  French  bean,  and  smooth.  They  are  enclosed  in  a  loose 
capsule,  whieh  adheres  to  the  concave  edge  [of  the  ovary]  like  the  tunica 
vaginalis  testis;  it  has  an  opening  at  one  side  of  the  adhesion,  the  edge  of 
which  is  the  external  edge  or  the  circumference  of  the  fimlwiaD :  this  bag 
goes  dose  to  the  horn  of  the  uterus.  Upon  the  bag  runs  the  Fallopian 
tube,  which  opens  upon  its  side  near  the  opening.  The  vessels  are  con- 
voluted near  the  ovaria,  like  those  of  a  bull's  testicle,  and  pass  in  at  the 
concave  edge.  The  ovary  has  a  pretty  broad  ligament ;  the  round  liga- 
ment adheres  to  the  fore-part  of  the  thigh,  instead  of  going  out  at  the 
pubis.  The  urinary  bladder  adheres  to  the  inside  of  the  abdominal 
muscles. 

They  have  but  one  young  at  each  time  of  impregnation. 

The  flesh  is  very  bad,  and  the  cellular  membrane  that  attaches  the 
skin  to  the  muscles  is  very  strong,  much  like  the  cavernous  part  of  the 
penis ;  or  just  like  the  cellular  membrane  of  a  whale.  The  abdominal 
viscera  of  this  animal  resemble  those  in  the  lion  more  than  any  other 
land-animal  I  know  of. 

The  internal  mammillary  veins  that  pass  along  with  the  arteries  are 
but  small,  for  they  send  large  branches  down  by  the  right  side  of  the 
pericardium  that  empty  themselves  into  the  inferior  vena  cava. 

The  neck  bends  just  like  a  fowFs,  so  that  it  seems  to  be  capable  of 
lengthening  the  neck  and  shortening  it. 

The  hair  ^  of  the  head,  neck,  and  shouldiers  was  turned  forwards  when 
alive  (when  I  saw  it),  but,  when  dead,  it  was  tnm^  backwards  as  in 
common,  with  the  other ;  so  that  this  must  have  been  done  by  the  pan- 
niculus  camosus. 

The  upper  bone  of  the  sternum  is  long  and  pointed,  and  liee  on  the 
trachea ;  or  if  the  trachea  slip  to  one  side,  then  it  liee  on  the  neck. 

There  are  muscles  arising  from  the  pubis,  and  inserted  into  the  foot 
or  tarsus. 

Male  Parts  of  GeneraUon* — It  is  almost  impossible  to  say,  before  dis- 
section, whether  a  seal  is  a  he  or  she,  excepting  by  the  want  of  the 
b^jnning  (^  the  vagma;  for  there  is  no  scrotum,  and  the  testicles  are 
not  to  be  felt.  The  penis  is  under  the  skin  which  comes  smooth  over  it, 
and  is  there  as  thick,  and  in  every  other  respect  the  same,  with  the 
other  skin  of  the  body ;  and  the  opening  of  the  preputium  is  hardly 
observable,  the  sur&ce  being  there  as  smooth  as  in  other  parts.  Whe- 
ther these  appearances,  or  rather  want  of  appearances,  be  owing  to  the 

»  [Hunt.  Pwp.  No.  1963.] 
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animal's  being  young,  I  do  not  know.  The  testiGles  lay  between  the 
upper  part  of  the  legs  and  os  pubis,  and  as  if  they  had  come  through  the 
ligament  [of  the  abdominal  ring],  for  there  is  a  similar  ligament  to  that 
arising  firom  the  knee  and  inserted  into  the  pubis.  There  is  a  tunica 
yaginalis  communis*  The  vasa  deferentia  lead  into  the  pelris  behind 
the  bladder  as  in  common,  and  enter  much  as  in  the  human.  There  is 
a  thin  prostate,  but  no  Tesicoke  seminales.  The  urinary  bladder  is  pen- 
dulous, as  in  other  animals  ^  The  crura  penis  are  short,  and  dosely 
connected  to  the  pubis ;  the  corpus  cavemosum  is  short,  not  reckoning 
the  bone  of  penis :  the  bulb  is  pretty  large ;  the  glans  covers  the  bone  of 
the  penis. 

The  muscular  parts  of  the  rectum  and  its  posterior  surface  arise  from 
the  under  surface  of  the  tail.    There  are  no  bags  at  the  anus. 

Of  a  Sea  Cow  in  a  foetal  state  [IHckecus  rosmarus,  linn.*]. 

The  stomach  has  little  or  no  great  end.  The  duodenum  passes  much 
as  in  the  human,  only  lower  down.  The  ctecum  is  as  in  the  seal,  and 
lies  exactly  before  the  spine.  The  pancreas,  two ;  the  descending  a 
pretty  large  one.  The  liver  divided  into  lobes,  besides  the  lobulus 
8pigelii :  the  second  &'om  the  left  has  a  large  fissure  passing  all  along 
the  upper  surface  to  the  diaphragm  in  which  is  the  falciform  ligament, 
which  fissure  at  the  lower  surface  of  the  liver  is  divided  into  two :  in  the 
left  division  is  the  ligamentum  rotundum;  in  the  right  is  the  gall- 
bladder. This  fissure  may  be  said  to  divide  this  lobe  into  two ;  there- 
fore this  animal  has  six  lobes  besides  the  lobulus  Spigelii. 

The  lungs  on  the  right  divided  into  two ;  the  lower  lobe  divided  at 
the  anterior  edge,  and  sends  in  the  lobe  above  the  diaphragm.  On  the 
left  side  are  two  lobes,  serrated  on  the  anterior  edge,  and  the  posterior 
thick  part  has  one  fissure  in  it.  This  plan  of  serrating  is  for  the  motion 
of  the  anterior  part  of  the  chest.    The  kidneys  are  conglomerated'. 

I  should  very  much  suspect  this  to  be  the  sea  cow,  but  more  pro- 
bably a  seal ;  for  the  stomach,  csecum,  and  liver  are  more  that  of  a  car- 
nivorous animal*. 

In  comparing  the  above  description  with  one  sent  me  from  St. 
John's  Island,  which  was  a  foetus,  and  above  4  feet  long,  they  agreed 
perfectly,  excepting  in  the  csBCum.    The  caecum  of  the  animal  from  St. 


1  [The  kidney  of  the  Phoca  triiulina  ia  No.  1207,  Hunt.  Phynol.  Series.] 
'  [A  foetuB  of  ft  walrus,  which  has  been  dissected,  is  No.  3729,  PhyaioL  Series. 
Hunter  appears  subsequently  to  haye  received  Nos.  2559,  2560,  2561. J 
»  [Hunt  Preps.  Nos.  1264, 1265.] 
*  [Such  is  the  structure  of  those  parts  in  Trichecus.] 
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John's  WB8  hardly  projecting,  for  I  compared  the  two  cffica  together. 
They  were  both  females.  The  clitoris  is  an  oblong  round  projecting 
body. 

Order  Cbtacba^ 

Thb  Poiupoise  \Phocana  communis,  Cuv.]. 

The  duodenum  does  not  pass  behind  the  mesentery  as  in  most 
other  animals  of  this  class.  There  are  longitudinal  yalves  running 
through  the  whole  length  of  the  intestines,  from  the  pylorus  near  to  the 
anus^.  The  guts  are  a  great  length,  about  fifteen  times  the  length  of 
the  animal :  it  has  no  large  gut  nor  valvular  apparatus.  The  epiploon, 
which  is  attached  to  the  stomach  before,  and  to  the  spleen  and  pancreas 
behind,  but  is  not  so  long  as  to  cover  the  intestines,  has  no  fat  in  t^ 
most  fat  porpoise ;  nor  is  there  fat  in  the  mesentery.  The  liver  [con- 
sists of]  one  lobe,  having  a  small  sulcus  where  the  ligamentum  rotundum 
passes :  there  is  a  hollow  in  that  part  of  the  liver  next  to  the  diaphragm. 
There  is  no  gall-bladder.  The  pancreas  is  a  pretty  thick  oblong  body, 
lying  behind  the  second  and  third  stomach,  and  attached  on  its  right 
end  to  the  pylorus,  duodenum,  <&c. 

There  are  a  vast  number  of  absorbents'  coming  from  the  intestines, 
which  pass  through  the  lymphatic  glands  at  the  root  of  the  mesentery : 
these  glands  are  very  large,  and  there  is  a  great  number  of  them. 
These  absorbents  pass  into  the  thoracic  duct,  which  divides  and  reunites 
as  it  passes  through  and  enters  the  subclavian  [vein].  The  chyle  was 
white,  and  thick  as  cream. 

The  spleens  are  two,  in  some  five  or  six,  in  number,  and  small  for 
the  size  of  the  animal ;  one  was  about  as  large  as  a  very  large  walnut, 
the  others  small ;  they  lie  in  the  epiploon,  not  on  the  left  of  the 
stomach,  but  on  the  right  of  the  lower  end  of  the  first  stomach. 
There  is  a  passage  behind  the  vena  ported,  as  in  the  human. 

The  diaphragm  has  no  middle  tendon,  but  is  interspersed  in  the 
middle  with  tendinous  fibres ;  it  is  very  oblique  in  its  lateral  parts, 
owing  to  the  ribs  going  much  lower  than  the  sternum. 


1  [The  following  notes  on  the  anatomy  of  the  OetaoeouB  order  are  interesting 
chiefly  as  being  part  of  the  original  materials  firom  which  the  Taluable  paper  enti- 
tled *'  Obserrations  on  the  Structure  aad  Economy  of  Whales"  was  compiled  for 
oommnnication  to  the  Boyal  Society.  They  are  here,  therefore,  giyen  as  exemplifying 
Hunter's  mode  and  style  of  annotation  during  the  dissection  of  a  rare  animaL  The 
structures  preserved  as  preparations  are  passed  OTcr  with  little  or  no  notice  in  these 
MS&  ;  but  they  are  fully  described  in  tiie  printed  paper,  and  will  be  found  in  my 
edition  of  the  *  Animal  Economy,*  8to,  1837,  pp.  331  ei  seq.] 

»  [HunL  Preps.  Nos.  704,  739.]  »  [lb.  No.  860.] 
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There  is  a  vast  number  of  glands  about  the  neck  and  heart,  espe- 
dally  along  the  attachment  of  the  pericardium  to  the  diaphragm; 
whether  lymphatic  or  not,  I  am  not  certain.  The  yeins  of  this  animal 
are  very  large  and  many.  There  are  a  great  many*  plexuses  of  the 
arteries  among  the  musdes  of  the  neck  and  head,  running  in  a  con- 
torted manner.  The  intercostal  arteries  arise  from  the  aorta  by  three 
trunks,  and  are  subdivided  into  three  intercostak.  There  is  a  vast 
plexus  of  the  arteries  that  lie  between  the  pleura  and  ribs,  just  at  the 
angle  of  the  rib  all  along  the  spine.  The  eyes  are  smaller  in  proportion 
to  the  size  of  the  body  than  in  any  other  fish ;  and  more  so  than  those 
of  the  land  animals  of  their  class  ^  The  coats  of  the  eye  are  very 
much  like  the  human,  or  most  land  animals  of  their  class ;  only  that 
the  sclerotic  coat  is  much  thicker,  especially  the  nearer  the  optic  nerve. 
The  crystalline  humour  is  nearly  round,  if  not  quite.  [The  right  eye ; 
the  outer  or  rather  the  posterior  part  cut  off.  The  gland  at  the  inneic 
or  anterior  angle ;  no  puncta  laciymalia,  nor  sac^.] 

The  external  ear  is  only  a  small  flattened  canal  leading  from  its 
opening  in  the  skin  (which  only  appears  to  be  a  little  aslant  in  the 
skin)  to  the  organ  of  hearing^. 

The  brain  of  the  porpoise^  is,  in  its  parts,  similar  to  the  human  and 
animals  of  this  [mammalian]  class.  In  general  it  is  much  shorter,  broader, 
and  flatter  than  in  any  other  animal.  It  consists  of  cortical  and  medul* 
lary  substance ;  of  cerebrum,  cerebellum,  and  medulla  oblongata.  The 
cerebrum  consists  of  two  hemispheres :  the  convolutions  are  irregular. 
There  are  two  lateral  ventricles,  with  plexus  choroides^  and  corpora 
striata ;  also  thalami  optioi,  third  ventricle,  and  infundibulum.  I  could 
not  observe  the  *  nates '  or  <  testes,'  nor  the  pineal  gland,  those  parts 
being  very  putrid.  The  cerebellum  is  convoluted  as  in  the  human. 
There  was  a  fourth  ventricle,  and  the  arbor  vitse.  The  medulla 
oblongata  is  flat ;  the  corpus  annulare  was  not  so  perceptible  as  in  the 
human.  There  were  no  olfactory  nerves.  The  optic  nerves  unite  and 
make  a  very  sharp  angle  at  their  union. 

The  medulla  spinalis '  is  in  most  respects  similar  to  the  human.  The 
nerves  arise  in  pairs,  and  each  nerve  arises  by  two  portions ;  one  from 
the  upper  or  posterior  surface,  the  other  frt)m  the  lower  or  anterior 
b(ii*face.  The  dura  mater  is  connected  to  the  nerves  near  their  origins 
all  the  way  down ;  therefore  the  cauda  equina  is  on  the  outside  of  the 
dura  mater,  not  within  it,  as  in  the  human  subject.    They  pass  out 

'  [Meaning  the  amphibiouB,  as  the  seal-tribe.] 

*  [Hunt  Prepe.  Nob.  1C77, 1678,  1688,  1773—1776:  this  last  is  the  preparation 
above  deBned.]  »  [lb.  Noe.  1582, 1587—1592.] 

4  [lb.  Nob,  1332,  1333.]  »  [lb.  No.  1334.]  •  [lb.  Nob.  1359,  1360.] 
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mostly  transverse  at  the  neck,  becoming  more  and  more  oblique  down- 
wards,  and  at  last  passing  longitadinally,  and  by  this  means  forming 
the  Cauda  equina  at  the  lower  part.  It  seems  to  bear  nearly  the  same 
proportion  in  size  with  the  brain  as  the  human  medulla  spinalis  does. 

The  female  parts  of  generation^  of  the  porpoise  are,  in  general, 
similar  to  those  of  this  [cetacean]  class.  The  external  parts  consist  of 
an  irreg^ttlar  slit  forming  two  labia,  one  on  each  side,  which  are  in  the 
direction  of  the  trunk.  Between  the  two  anterior  ends  of  the  thin 
labia  is  a  lidge,  which  is  the  clitoris ;  the  crura  of  it  are  attached  to 
two  bones  answering  to  the  two  branches  of  the  ossa  [ischii]  in  other 
animals ;  just  as  the  crura  penis  are  [attached]  in  the  male  porpoise. 
From  the  middle  of  this  slit  passes  forwards  the  vagina.  The  coats  of 
it  are  firm,  like  those  of  the  human,  extremely  rugous  on  the  internal 
surface ;  and  near  the  os  tincse  there  are  two  folds  or  transverse  plates, 
whose  edges  or  eminences  are  turned  towards  the  mouth  of  the  vagina. 
The  OS  tincae  is  very  prominent,  having  a  great  many  longitudinal  rugce 
upon  it.  The  common  uterus  is  but  short,  dividing  into  two  horns, 
which  decrease  or  fly  off  from  one  another  in  a  circular  form.  Their 
coats  are  soft,  and  have  small  lon^tudinal  rage  on  the  internal  surface. 
At  t^e  ends  of  the  horns  are  the  Fallopian  tubes  which  run  on  a  mcm- 
bnme  or  bag,  becoming  wider  by  degrees.  The  ovaria  are  long  bodies. 
The  urinaiy  bladder  Hes  between  the  vagina  and  abdominal  muscles ; 
it  is  largest  at  the  fundus,  becoming  smaller  by  degrees  towards  the 
meatus.  The  meatus  opens  at  the  anterior  part  of  the  beginning  of  the 
vagina,  just  at  the  posterior  end  of  the  clitoris. 

The  milk-glands  are  two,  lying  along  the  belly,  one  on  each  side  of 
the  linea  alba.  The  gland  is,  in  texture,  the  same  with  those  in  other 
animals.  It  has  only  one  duct,  which  passes  through  its  centre  back- 
wards, and  opens  externally  in  a  small  projection  or  nipple  on  the  side 
of  the  external  opening  of  the  vagina.  This  nipple  lies  in  a  sulcus  or 
sHt,  so  as  to  disappear  occasionally. 

The  parts  of  generation,  both  in  a  male'  and  female,  are  almost 
exactly  similar  to  those  of  the  bull  and  cow,  only  that  the  testicles  are 
not  external,  and  there  are  no  external  parts  in  the  female. 

I  shonld  suppose  that  they  have  but  one  young  at  a  time ;  because, 
in  one  that  I  had,  there  was  all  the  appearance  of  her  having  had 
young  very  lately,  for  the  vagina  was  very  large,  and  one  of  the  horns 
of  the  uterus  and  the  ovarium  of  that  side  had  one  calyx  only^ 

»  [Hunt.  Preps.  Not.  2786, 2786.]  »  [lb.  Nob.  2620-2522.] 

*  [In  the  latter  end  of  the  month  of  October,  I  found  in  the  uterus  of  a  porpoise, 
a  foetus  of  2  inches  in  length.  A  female  porpoise  dissected,  June  16th,  1838,  by 
Alexander  Shaw,  Esq.,  F.R.C.S.,  had  a  foetus  in  utero,  or  rather  in  the  yagina,  of 
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The  liyer  of  the  foBtus  or  young  porpoise^  is  very  small  in  pfoportion 
to  the  size  of  the  body  when  compared  with  the  homan  footns.  Ab 
a  proof  it  is  air  they  l»:eathe,  they  haye  no  organ  for  smell  in  the  blow-* 
hole^ 

As  porpoises  have  no  hinder  eztremities^  and  no  bones  of  the  pelyis, 
the  lower  part  of  the  belly  is  much  narrower  than  in  those  animab 
which  haye  them. 

Whale,  from  Mr.  Jenner  %  from  Oloacester  [De^hinus  Tiersio, 

Pabr.*], 

The  oesophagi  is  large,  haying  a  strong  muscular  coat,  a  white  liga- 
mentous coat  or  cutis,  and  a  cuticle  ^  It  dilates  nearly  equally  on  all 
sides  into  the  first  cayity  of  the  stomach.  The  stomach  all  along  its 
small  curye  la  attached  to  the  liyer  and  yessels  of  the  back  yeiy  firmly; 
and  the  first  stomach,  or  cayity,  is  attached  to  the  diaphragm,  on  the 
left  posteriorly,  by  a  yery  broad  surface.  The  stomach,  in  its  shape^ 
number  of  cayities,  &c.,  is  similar  to  that  in  the  common  porpoise. 

The  duodenum  is  not  bound  down  anywhere,  nor  does  it  go  to  the 
left  as  in  most  other  animals,  but  becomes  loose  almost  immediately. 
The  rectum,  as  it  passes  down  the  back,  is  hid  between  the  kidneys  ^. 

The  liyer  is  yeiy  much  of  the  shape  of  that  in  the  human  subject ; 
the  only  difference  is  that  the  left  lobe  is  nearly  as  large  as  the  right. 
There  is  no  passage  behind  the  porta  of  the  liyer,  therefore  the  cayity 
of  the  epiploon  and  cayity  behind  the  stomach  form  a  circumscribed 
cayity.  The  duct  of  the  liyer  passes  down  and  enters  into  the  substance 
of  the  head  of  the  pancreas,  receiying  the  pancreatic  ducts  into  it^ 
which  for  some  way  in  the  pancreas  are  tinged  with  the  bile ;  and  it 
would  appear  to  pass  upwards  and  enter  the  cayity  of  what  may  be 

2  feet  in  length.  There  was  milk  in  the  mother's  mammary  glands,  which  were 
largely  deyeloped.  I  was  indebted  to  Mr.  Shaw  for  the  opportunity  of  inspecting 
this  specimen ;  I  conclude,  therefore,  that  the  period  of  gestation  in 'the  porpoise  is 
nine  months.  A  female  grampus  was  killed  off  the  Isle  of  Portland  on  the  2nd  of 
May ;  she  had  a  young  one  in  utero  3  feet  long,  and  was  acoompanied  by  the  young 
of  the  previous  year,  which  was  10  feet  long,  and  in  which  the  teeth  were  just  begin- 
ning to  be  formed.] 

^  [The  heart  of,  probably,  this  young  specimen  is  No.  3717,  Hunt  VhjB.  Series.] 

»  [See  Hunt.  Preps.  Nos.  1541—1544.] 

>  [Afterwards  Dr.  Jenner,  the  disooTerer  of  yaodnation:  he  was  one  of  Hunter's 
house  pupils.] 

^  [The  skull  of  the  parent  of  the  young  specimen  here  described,  is  No.  2486, 
OsteoL  Series.] 

«  [Hunt  Prep.  No.  454.] 

*  [The  structure  of  the  intestine  is  shown  in  Preps.  Nos.  705,  740,  741.] 
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leckoned  either  the  end  of  &e  stomaohy  or  beguming  of  the  gat,  some 
way  before  that  canity  terminates  in  the  last  yalvular  part.  There  is 
no  gall-bladder. 

The  pancreas  is  a  thick  body  lying  acroas  the  spine,  as  in  the 
qoadraped ;  the  head  of  which  lies  in  \ihe  carve  of]  the  duodenum, 
having  a  fissure  in  its  lower  edge,  in  which  passes  a  large  blood-vessel. 
There  is  no  little  pancreas.  The  spleen  is  a  round  body  placed  on  the 
right  side  of  the  first  cavity  of  the  stomach :  it  has  veins  running  on  its 
exterior  surface ;  and,  near  it,  is  another  small  spleen  as  large  as  a 
nutmeg.  The  epiploon  is  attached  anteriorly  to  the  lower  arches  of  the 
different  cavities  of  the  stomach,  and  posteriorly  to  the  pancreas  and 
spleen.     There  was  no  fat  in  the  epiploon. 

The  mediastinum  is  short,  and  strongly  ligamentous ;  therefore  the 
heart  is  nearer  to  the  sternum.  There  is  no  cartilage  anphoidea.  The 
diaphragm  on  the  fore-part  comes  down  some  way  on  the  inside  of  the 
abdominal  muscles,  being  attached  to  them  there  instead  of  to  the 
sternum,  &c.  It  is  very  concave,  especially  from  side  to  side,  arising 
from  the  shortness  of  the  sternum,  and  the  great  length  of  the  ribs. 
There  is  no  pelvis,  the  lower  part  of  the  belly  coming  to  an  obtuse 
point. 

The  pericardium  is  attached  to  the  diaphragm  by  (r  broad  surface ; 
and,  as  the  diaphragm  is  attached  some  way  down  on  the  inside  of  the 
abdomen,  the  pericardium  of  course  comes  also  some  way  down  on  the 
inside  of  the  abdominal  muscles. 

There  is  only  one  lobe  of  the  lungs  on  each  side;  and,  from  the 
shape  of  the  thorax,  they  come  down  amazingly  low.  At  their  lower 
anterior  edge  they  are  attached  to  the  diaphragm  and  lower  part  of  the 
pericardium  by  a  glandular  body,  which  I  suspect  to  be  a  Ijrmphatic 
gland ;  for  there  is  a  chain  of  them  going  along  that  attachment  to  the 
back,  which,  evidently,  are  their  lymphatic  glands.  There  is  no  lobe 
of  the  lung  going  behind  the  vena  cava  inferior,  as  in  the  quadmped. 
The  lungs  at  their  anterior  edge  are  only  like  a  thick  membrane.  They 
are  more  solid  than  we  commonly  find  them  in  other  animals,  and  are 
very  elastic  \ 

The  inferior  vena  cava  is,  between  the  heart  and  diaphragm,  very 
short,  as  also  ia  the  superior.    There  is  a  thymus  ^and. 

The  uterus,  ovaria,  &c.'  are  placed  in  the  lower  part  of  the  beUy, 
mudi  Uke  those  in  the  quadruped. 

^  [The  structare  of  tlie  larynx  is  shown  in  Prep.  No.  1 170 ;  that  of  the  tongue  in 
Ko.  1486 ;  that  of  the  urinary  bladder  and  ureters  in  No.  1275 ;  that  of  the  organ 
of  hearing  in  Noa.  1583, 1503 ;  that  of  the  skin  in  Noe.  1852—1855.] 

'  [Hunt  Prep.  No.  2787.]  ^ 
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The  brain  weighed  three  poundB  and  a  half. 

The  medulla  spinalis  is  much  firmer  than  in  any  other  animal  ^ 
There  are  no  puncta  hunymalia.  They  have  an  orbicularis  palpebrarum 
muscle.  The  dilatores  muscles  of  the  eye  are  rery  strong.  The  globe 
of  the  eye  is  widest  in  a  transverse  direction^  as  is  also  the  cornea* 
The  sclerotica  is  not  a  regular  circle  in  the  peipendicular  section  of  the 
eye,  being  yery  much  flattened  forwards'. 

The  head  of  the  os  humeri  is  rather  further  forwards  than  the  upper 
part  of  the  sternum.  The  middle  part  of  tibe  head  of  the  os  humeri 
and  the  top  of  the  sternum  are  equally  near  the  head.  There  was  no 
fat  in  the  cellular  membrane  between  the  interstices  of  the  musdes, 
nor  on  the  mesentery.  The  ends  of  the  ribs  are  cartilaginous,  to 
which  the  cartilages  going  to  the  sternum  are  united  by  ligament 
through  the  whole  suifAce,  as  the  yertebrso  are. 

The  two  abdominal  musdes,  which  I  only  reckon  the  transyerse  and 
oblique,  in  this  animal  are  but  thin,  and  dose  to  the  peritoneum.  But 
the  straight  musdes,  or  recti,  are  extremdy  thick,  being  about  2  inches 
thick  for  the  progressiye  motion  of  the  animal. 

The  breasts  of  the  large  one,  the  mother  of  the  present,  were  fiill  of 
milk,  and  made  no  external  projection  or  prominence.  Ludlow  and 
myself  both  tasted  of  the  milk,  and  we  agreed  that  it  was  exceedingly 
pleasant  and  rich ;  more  like  cream  than  milk.  The  milk  was  con-> 
tained  in  laige  reseryoirs  or  cayities  within  the  breasts,  into  which  it 
was  poured  by  the  secreting  yessds :  what  I  mean  is,  to  oompeire  them 
[the  reseryoirs]  with  the  pdvis  of  a  kidney*. 

The  length  of  this  young  one  was  7  feet  6  inches.  The  drcumfe- 
renoe  round  the  thidiest  part  or  chest,  3  feet  8|  indies.  The  length  of 
the  intestinal  canal,  from  the  stomach  to  the  anus,  108  feet — about 
sixteen  times  longer  than  the  animal^ 

The  Fin-Back,  or  Grampus  [Delphinus  Orca,  Linn.'] . 

The  nose,  or  spouthole  of  the  &uces,  is  only  one  canal,  is  membranous, 
and  pretty  straight :  but,  as  soon  as  it  comes  to  the  bones  of  the  head, 
it  is  divided  into  two,  through  these  bones :  then,  on  the  upper  surface, 

»  [Hunt  Prep.  Nob.  1361, 1362.]  «  [lb.  No.  1776.] 

'  [The  juftnees  of  this  simile  is  shown  in  the  preparation.  No.  3742.] 

^  [Home,  Comp.  Anat  i  p.  432.    Hunter  availed  himself  of  Jenner^s  young 

Cetacean  to  illustrate  the  development  of  the  teeth,  as  in  the  Praps.  Nos.  327, 

328,  and  389.] 
'  [The  skull  of  this  animal  is  No.  2515,  Osteol.  Series.    The  eyeball  is  preesrved 

in  No.  1693.] 
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it  tmites  agaiiiy  and  panes  on  as  one  canal^  but  is  yeiy  irregular  on  the 
internal  sur&oe. 

The  heart  and  Inngs  lie  in  the  thorax,  as  in  the  brute ;  but  there  are 
no  subdivisions  [of  that  caviiy]  as  in  other  animals. 

The  stomach  is  lined  with  a  pretty  thick  white  coat,  which  seemed 
to  have  no  direction  of  fibres,  but  tore  in  any  direction  with  ease.  It 
was  corrugated  by  the  muscular  coat  of  the  stomach.  There  is  one 
large  and  loose  gut  from  the  stomach  to  the  anus.  The  rectum  gets 
behind  the  root  of  the  penis,  between  the  two  cartilages  contiguous  to 
the  bulb  and  yasa  deferentia,  as  in  other  animals. 

The  liver  is,  as  it  were,  half  divided  into  two  lobes,  and  in  the  fissure 
passes  the  ligamentum  rotundum,  horn  thence  passes  up  the  falciform 
ligament,  as  iu  the  human.    I  could  not  observe  any  gall-bladder. 

The  testes  lie  within  the  abdomen,  just  at  the  root  of  the  penis, 
where  it  enters  the  abdomen ;  and  the  vasa  deferentia  pass  backwards 
to  the  root  of  the  penis. 

There  are  two  very  large  and  long  muscles  that  arise  from  what  we 
might  call  perineum,  or  union  of  the  rectum  with  the  bulb,  &c,,  which 
run  over  the  bulb  and  aocderatores  muscles,  and  continue  along  the 
under  surface  of  the  penis.  This  muscle  is  similar  to  those  muscles  in 
all  those  animals  which  retract  the  perns. 

Of  thb  Bottle-Nose  Whale  [Delphinus  (Hyperoodon)  bidens, 

Cuv/]. 

The  length  of  the  animal,  from  the  mouth  to  the  end  of  the  tail, 
following  the  sweep  of  the  external  surface  of  the  side,  was  24  feet 
9  indies.  Eoimd  the  body,  at  the  thickest  part,  was  14  feet ;  but  pro- 
bably it  had  swelled  a  foot  or  more ;  however,  probably  not  more,  as  it 
is  a  skin  which  does  not  readily  stretch.  The  tail  at  its  extreme  edge 
was  6  feet  wide.  The  posterior  edge  of  the  dorsal  fin  was  about  1  foot 
6  inches  farther  forwards  than  the  anus.  The  vulva  was  about  4 
inches  before  the  anus.  The  blowhole  is  of  this  shape  >w  ,  and  about 
5  inches  long,  across  the  head',  and  further  back  than  the  eye.  The 
opening  of  the  eyelids  is  larger  than  that  of  an  ox.  The  external 
opening  of  the  ear  was  about  5  inches  behind  the  eye,  and  about  an 
inch  or  an  inch  and  a  half  below  the  eye ;  and  its  course  inwards  to 
the  skull  through  the  soft  parts  was  rather  downwards  *. 

^  A  wonn  was  equeeied  out  at  the  external  orifioe. 

^  [The  akdeton  of  this  animal  is  No.  2470,  Osteol.  Series.] 
*  ["In  those  which  haTe  only  one  extenud  opening,  it  is  transverse^"  &c. — 
Animal  Economy,  ed.  1835,  8yo.  p.  371.] 
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The  oe0ophag:a8  was  strong  and  muscular,  smooth  on  its  inside,  with 
a  pretty  thick  pulpy  cuticle,  only  separable  by  putre&ction.  This 
smooth  sur&ce  terminated  all  at  once  into  the  first  cavity  of  the 
stomach,  whose  internal  sui&oe  ia  very  diiFerent.  The  size  of  the 
oesophagus  is  about  5  inches  in  diameter. 

Of  the  Stomach, — ^The  stomach  is  composed  of  a  chain  of  bags,  seven 
in  number,  and  of  very  difierent  sizes.  The  first  bag,  into  which  the 
oesophagus  passes,  is  by  much  the  largest,  acting  probably  as  a  reservoir 
for  food^ ;  the  other  six  would  seem  to  be  a  series  of  cavities,  becoming 
larger  and  larger  to  the  last.  The  first  of  these  arises,  laterally,  from 
the  first  or  reservoir,  and  may  be  only  reckoned  a  smaU  pouch.  The 
second  arises  from  this  in  the  same  manner,  but  is  considerably  larger ; 
so  on  with  the  third,  fourth,  fifth,  and  sixth,  in  regular  succession. 
The  opening  of  these  bags  into  one  another  is  by  round  holes  about 
three  inches  wide.  The  stomach  contained  only  the  biUs  of  some 
hundreds  of  cuttle-fish ;  which  bills  were  found  principaUy  in  the  last 
bag  but  one,  which  is  the  sixth  cavity  of  the  stomadi,  and  a  few  were 
found  in  the  fourth  and  fifth  cavities.  There  were  none  of  the  cuttle- 
fish bones  found  in  these  cavities.  There  was  also  found  a  substance 
like  the  inner  surface  of  a  gizzard.  The  pylorus  was  about  an  inch 
and  a  quarter  wide. 

Cf  the  Intestines, — ^The  intestines  had  no  csecum,  being  one  continued 
canal  from  pylorus  to  anus,  nearly  of  an  equal  size  through  their  whole 
length,  being  fully  1^  inch  in  diameter,  appearing  upon  the  whole  to 
be  rather  short  for  the  size  of  the  animal.     The  contents  were  soft. 

I  shall  suppose  that  the  duodenum  passes  to  the  right  and  downwards, 
and  makes  a  quick  turn  upon  itself  to  the  left.  The  duodenum  imme- 
diately swells  out  into  a  pretty  large  cavity,  which  becomes  smaller 
and  smaller  towards  the  quick  turn  above  mentioned.  This  sweU  of 
the  duodenum  might  be  reckoned  an  eighth  cavity ;  but,  as  the  gall- 
duct  enters  it,  I  shall  call  it  duodenum';  although  there  is  a  similar  bag 
in  the  porpoise  that  must  be  reckoned  with  the  stomach. 

Nearly  through  the  whole  track  of  the  intestines  the  inner  coat  was 
thrown  into  large  cells,  and  these  at  their  bottom  were  again  subdivided 
into  smaller.  The  axis  of  those  ceUs  were  not  perpendicular  to  a 
transverse  section  of  the  intestine,  but  were  obhque,  so  as  to  form 
pouches  with  their  mouths  downwards,  so  as  to  act  almost  Hke  valves 


1  [Hunt  Prep.  No.  572,  showing  the  abrapt  termination  of  the  thick  epithelium 
peooliar  to  this  oayitj.] 

'  ["  ImmecUatelj  bejond  the  pylorus  there  is  a  dilatation  of  the  gut|  which  must  be 
considered  as  duodenum,  since  the  common  duct  of  the  liver  and  pancreas  enter  into 
it" — Home,  Ck>mp.  Anat  i.  p.  254.] 
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when  anything  passed  in  a  contrary  direction ;  for  when  water  was 
thrown  into  the  intestine  upwards,  it  oould  hardly  be  made  to  pass, 
while  it  flowed  easily  downwards.  These  cells  begin  at  the  duodenum 
before  it  makes  its  quick  turn,  although  but  faintly,  and  terminate  near 
to  the  anus^ 

Of  the  Liver, — ^The  liyer  was  divided  into  two  lobes,  pretty  nearly 
equal  in  size,  united  at  the  bases*  Into  tins  union  passed  the  round 
ligament.  There  was  no  gall-bladder.  The  hepatic  duct  passed  a  con- 
siderable way  between  the  coats  of  the  duodenum,  vie.  about  4  inches, 
before  it  entered  its  cavity,  which  was  about  a  foot  from  the  pylorus. 

T?^e  Pancreas. — ^The  pancreas  lay  in  the  curvature  of  the  duodenum, 
but  of  what  shape  I  could  not  see.  Its  duct  we  oould  not  find,  and 
suspected  that  it  had  joined  the  hepatic  duct. 

Of  the  Kidneys, — ^The  kidneys  lay  on  each  side  of  the  spine,  about 
half-way  up  the  abdomen.  They  are  of  the  true  conglomerated  kind, 
each  lobe  being  perf ectiy  distinct,  and  having  its  infimdibulum.  The 
ureters  came  out  at  the  lower  ends,  and  were  about  a  yard  long ;  they 
appeared  to  make  a  turn  upwards  when  near  the  bladder,  and  entered 
that  viscus  in  a  direction  contraiy  to  that  in  most  other  animals.  The 
minary  bladder  was  small  for  the  size  of  the  animal,  not  thick  in  its 
coats,  of  an  oblong  shape,  and  gradually  terminating  in  the  urethra. 
One  can  hardly  see  a  reason  for  a  bladder  at  all.  The  urethra  passed 
along  the  vagina  and  opened  in  ,the  external  sulcus  or  vulva,  on  the 
side  next  to  the  head,  near  to  the  clitoris. 

Of  the  Circulation. — ^The  vena  cava  inferior,  where  it  passes  through 
the  sulcus  of  the  Uver,  was  about  6  inches  diameter.  The  heart 
appeared  to  be  smaU  for  the  size  of  the  animal'.  The  valves  of  the 
pulmonary  artery  and  aorta  were  become  so  tender  as  to  melt  away  by 
a  touch,  which  makes  me  suspect  that  they  are  not  naturally  so  strong 
as  those  of  the  human. 

All  along  the  sides  of  the  spine  within  the  cavity  of  the  thorax,  also 
upon  the  ends  of  the  ribs,  and  between  them,  there  are  convolutions  of 
arteries  formed  in  a  pretty  thick  mass  like  those  of  the  porpoise. 

Of  the  Tongue. — ^The  tongue  is  a  moveable  and  projecting  one,  like 
most  other  animals'. 

Bespiratum. — ^The  blowhole  between  its  opening  and  the  bone  of  the 
head  is  composed  of  very  thick  ligamentous  substance,  having  muscular 
fibres  in  some  parts  of  its  substance,  and  others  inserted  into  it,  pro- 
bably for  the  contraction  and  dilatation  of  the  tube.    At  the  opening 


1  [Hunt  Preps.  709—712. 742.]  »  [lb.  Prepe.  Nob.  925—927.] 

»  [lb.  No.  1488.] 
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of  this  tabe  into  the  mouthy  there  is  a  strong  sphincter  mnsde  which 
grasps  the  glottis.  The  glottis  is  a  projecting  part  passing  up  through 
the  femoes  into  this  tube,  dividing  the  fauces  into  two,  so  that  the  food 
must  pass  on  each  side  of  it. 

The  larynx  is  composed  of  cartilage  and  bone.  The  trachea  is  made 
up  of  annular  cartilages,  which  are  carried  through  its  subdivisions  into 
the  lungs.     The  cells  of  the  lungs  are  similar  to  those  of  quadrupeds. 

The  eyelids  were  a  continuation  of  the  skin  and  fat  of  the  animal, 
whidi  gave  them  a  firmness,  and  probably  they  have  little  or  no  motion  \ 
The  orbit  consisted  of  bone  on  one  side,  and  on  the  other  of  the  blubber 
of  the  animal,  which  terminated  in  a  regular  smooth  surfiBu^e,  forming 
between  them  a  complete  orbit.  The  fat  and  cellular  membrane  imme-* 
diately  belonging  to  the  musdes  and  eyeball  was  of  a  pliant  moveable 
texture  upon  itself,  similar  to  that  in  the  human  eye. 

Female  Parts  of  Qeneratum, — ^The  vagina  [with  the  common  uterus] 
is  about  2^  feet  long  fkom  the  opening  in  the  belly  to  the  division  into 
the  two  horns,  having  several  interruptions  in  it  similar  to  valves ;  the 
first  of  these  is  about  14  inches  from  the  vulva ;  a  little  above  that 
there  is  a  semicircular  valvular  part ;  and  about  2  inches  above  this, 
there  is  another  very  small  one.  Below  the  first  valvular  part,  the 
vagina  is  about  10  inches  in  circumference,  but  becomes  smaller,  and  is 
not  above  3  inches.  It  divides  into  two  horns,  which  are  18  inches 
long ;  and  are  nearly  as  wide  as  the  last  parts  of  the  vagina,  or  what 
may  be  called  '  common  uterus.'  The  whole  internal  suifiEuse  of  the 
vagina,  uterus,  and  horns,  is  thrown  into  longitudinal  rugse,  which 
are  pretty  broad  and  thin.  At  the  termination  of  the  horns  entered  the 
Fallopian  tubes,  [the  uterine  orifices  of]  which  were  surrounded  with 
pendulous  bodies,  as  it  were  hanging  loose  in  the  horn'. 

Of  the  CeUular  and  Adipose  Membrane, — ^About  the  head  and  breast 
bone  the  cellular  membrane  was  extremely  hard  and  ligamentous,  and 
more  especially  m  the  fins  and  tail.  On  the  under  surfsuse  of  the  neck, 
the  adipose  membrane  consisted  of  large  circular  cells  filled  with  oil, 
and  when  cut  into,  appeared  like  a  water  melon '. 

The  cartilages  of  the  ribs,  which  are  articulated  with  the  sternum, 
are  five  pairs;  and  at  their  articulation  they  have  an  intermediate 
cartilage. 

The  animal  in  its  centre  was  warm,  although  it  had  been  dead  five  times 
twenty-fourhouis,  and  all  the  muscles  in  the  centre  of  the  body  had  lost 

— 

^  [The  sliracture  of  the  eye  is  shown  in  Preps.  Noe.  1689 — 1G92 ;  that  of  the 
ear,  in  Preps.  Noe.  1584,  1585, 1586,  and  1595.] 
»  [Hunt  Preps.  Noe.  2788—2791.] 
»  [lb.  Preps.  Noe.  1841—1843, 1847, 1848.] 
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tbeir  fibrous  teztnrey  appearing  more  like  red  clay ;  this  was  similar  to 
the  spermaceti  whale  which  I  formerly  dissected^  and  which  I  suspect 
arises  from  the  mnsdes  being  kept  warm  for  so  long  a  time  in  such 
large  animals  before  they  can  possibly  cool  to  the  centre.  [In  this  case] 
I  apprehend  that  the  putrefioctiye  fermentation  is  earned  on  in  a  par-* 
ticalar  manner^  vix.  by  a  dissolution  of  the  continuity  of  the  parts 
without  a  separation  of  fixed  air^  or  a  formation  of  yolatile  alkali. 

Lociu  Note. — ^The  general  cavity  of  the  body  of  the  whale  is  a  long 
oval,  terminating  in  a  point,  divided  into  two  by  the  diaphragm.  From 
the  shape  of  the  cavity,  the  small  intestines  pass  more  longitudinally 
than  in  those  [animals]  whose  abdomen  is  wider  and  shorter.  The 
shape  of  cavities  in  spme  degree  gives  form  to  their  contents,  as  also 
direction.  The  thorax  of  animalfl  that  are  long  and  small  is  also  long 
and  small :  the  same  of  the  abdomen ;  and  in  such,  the  contents  are 
either  long  and  small,  as  the  lungs  of  snakes;  or  their  direction  is 
according  to  the  shape  of  the  cavity,  as  the  stomachs  of  snakes  and  of 
many  fish,  the  livers  of  sharks,  6to. 

Of  the  Piked  Whale  [Bdanoptera  rostrata,  Fabr.^]. 

The  oesophagus,  as  in  other  animalfl,  passes  down  from  the  mouth  to 
the  stomach :  it  beg^  at  the  fSauces  or  posterior  part  of  the  mouth, 
and,  although  it  is  of  itself  circular,  jet  it  is  divided  into  two  passages 
by  the  epiglottis  passing  through  it :  it  is  lined  with  a  very  thick  soft 
cuticle,  which  is  very  white,  and  which  i9  continued  into  the  first  cavity 
of  the  stomach.  The  oesophagus  does  not  enter  the  upper  or  thick  end, 
but  a  little  on  the  posterior  part  of  the  upper  end,  which  makes  its 
entrance  a  little  oblique. 

The  stomach  is  situated,  as  in  most  animals,  principally  on  the  left 
side,  and  consbts  of  five  bags.  This  series  of  bags  are  contLnued  on 
towards  the  right,  where  the  last  terminates  in  the  duodenum.  The 
two  first  bags  are  by  much  the  largest :  the  other  three  are  smaller, 
although  irregularly  so.  The  first  stomach  is  very  much  of  the  shape 
of  a  bladder,  or  of  an  egg  with  the  small  end  down :  it  is  lined  every- 
where with  the  same  kind  of  cuticle  continued,  which  lines  the  oeso-< 
phagus^.  The  second  stomach  is  very  large,  and  is  rather  longer  than 
the  first :  it  is  of  the  shape  of  the  italic  S,  passes  out  from  the  upper 
end  of  the  first,  on  its  right  side,  nearly  by  as  large  a  b^;inning  as  the 
body  of  the  bag ;  then  passes  down  along  the  right  side  of  the  first ; 
and,  at  the  lower  eud,  bending  a  little  out,  to  terminate  in  the  third. 


1  [The  skeleton  of  ihiB  whale  is  No.  2444,  Osteol.  Series.] 
»  [Hunt.  Preps.  Nos.  570,  571.] 
VOL.  n. 
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Where  the  second  stomach  begins,  the  catide  of  the  first  tenmnates. 
The  whole  of  the  inside  of  this  stomach  is  thrown  into  irregular  rages, 
appearing  like  a  large  irregular  honeycomb ;  [the  cells  of]  which  are 
very  deep  in  many  places,  and  the  folds  and  riangs  are  very  thick  and 
massy  in  many  places  M  this  stomach  terminates  or  opens,  by  a  con- 
tracted orifice,  into  the  third,  whidi  is  round,  but  does  not  seem  valTular. 
The  third  stomach  is  by  much  the  smallest,  and  would  only  appear  to 
be  a  passage  of  about  4  or  5  inches  in  length,  between  the  second  and 
the  next,  or  what  may  be  called  the  third,  but  which  I  call  the  fourth : 
it  has  no  particular  structure  on  the  inside ;  it  terminates  on  its  right 
in  the  fourth,  by  nearly  as  large  an  opening  as  its  beginning.  The 
fourth  is  a  pretty  large  bag,  but  not  nearly  so  large  as  either  the  first 
or  the  second.  It  is  not  round,  but  as  if  flattened  between  the  second 
and  fifth,  the  third  being  hardly  anything  else  than  a  passage.  The 
internal  surface  is  even,  but  villous  ^.  It  opens  on  its  right  into  the 
fifth  by  a  smaller  opening  than  the  one  which  entered  it,  which  is 
round.  The  fifth  stomach  is  round;  its  coats  are  thinner  than  the 
former,  having  an  even  inner  surface  when  distended';  it  is  tinged 
with  bOe,  and  on  the  right  it  terminates  in  the  duodenum :  the  pylorus 
is  hardly  valvular  *. 

The  duodenum'  passes  down  on  the  right  side,  very  much  as  in  the 
hiunan,  but  is  more  exposed,  because  the  colon  does  not  cross  it  as  in 
the  human,  lying  first  on  the  right  kidney,  and  bending  soon  to  the  left 
side  behind  the  ascending  part  of  the  colon  and  root  of  the  mesentery ; 
it  then  comes  out  on  the  left  side,  getting  on  the  edge  of  the  mesentery, 
and  becomes  a  loose  intestine,  forming  the  jejunum :  in  this  course  and 
behind  the  mesentery,  it  is  exposed  as  in  most  quadrupeds,  not  hid  as 
in  the  human.  The  jejunum*  and  the  ileum''  pass  along  the  edge  of 
the  mesentery  downwards  to  the  lower  part  of  the  abdomen,  and  the 
Ueum  makes  a  turn  towards  the  right  side  and  upwards  round  the  edge 
of  the  mesentery ;  it  then  passes  up  a  little  way  on  the  right,  as  high 
as  the  right  kidney,  and  there  enterB*the  colon  or  csecum.  The  cecum 
lies  on  the  lower  end  of  the  right  kidney.  The  colon  passes  obliquely 
up  the  right  side,  a  little  towards  the  left  or  the  middle  of  the  abdomen, 
and  having  got  as  high  as  the  stomach,  it  crosses  to  the  left ;  it  then 
passes  down  and  gets  a  pretty  broad  mesocolon.  At  this  part  it  lies 
upon  the  left  kidney,  and,  as  it  passes  down,  it  gets  more  and  more  to 


»  [Hunt  Prep.  No.  576.]  ^  [n>.  No.  577.]  »  [lb.  No.  678.] 

*  [This  deeoriptLon  is  giyen  almost  literally  in  the  *  Paper  on  Whales,'  torn,  eit 

p.  359 ;  with  additions  from  that  of  the  stomach  of  the  porpoise  and  bottle-nose 

{Hyperooden).    See  also  Home,  Oomp.  Anat.  i.  pp.  352^355.] 
»  [Hunt  Prep.  No.  706.]  «  [lb.  No.  707.]  ^  [lb.  No.  708.] 
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the  middle  line  of  the  body;  and  at  the  lower  part  of  the  abdomen  it 
geta  behind  the  uterus  and  passes  on  to  the  anus.  The  rectum  near  the 
anusy  for  4  or  5  inches,  is  much  contracted,  and  appears  to  be  glandular, 
which  part  is  covered  by  a  soft  cuticle^     The  anus  is  very  small. 

The  inner  surface  of  the  duodenum  is  thrown  into  longitudinal  rug» 
or  Falves,  which  are  at  some  distance  from  eaoh  other  which  reeeiye 
lateral  abutoients.  The  inner  coats  of  the  jejunum  and  ileum  are 
thrown  into  irregular  mgse,  which  will  vary  according  as  the  muscular 
coat  of  the  intestine  acts ;  yet  I  do  not  believe  that  their  form  entirely 
depends  on  Ihat  circumstance ;  they  rather  run  longitudinally,  and  are 
thrown  into  a  sexpentine  course,  when  the  gut  is  shortened  by  the  con- 
traction of  the  longitudinal  muscular  fibres  of  the  gut.  The  colon  and 
rectum  have  very  flat  rugaa ;  these  seem  to  depend  on  the  contraction  of 
tiie  gut  entirely. 

The  l^igth  of  the  intestine  from  the  stomach  to  the  caMum  was  28| 
yards;  the  length  of  csecum  was  7' inched;  the  length  of  the  colon 
from  the  insertion  of  the  ileum  to  the  anus  was  2|  yards'. 

The  mesenteric  arteries  anastomose  by  large  branches* 

The  epiploon  is  mostly  a  thin  membrane ;  on  the  right,  it  is  rather  a 
very  thin  network,  but  on  the  left  it  is  a  complete  membrane,  and 
near  to  the  stomach  on  the  left  it  is  pretty  thick  in  substance,  espe-* 
dally  between  the  first  and  other  bags  of  the  stomach.  It  has  little  or 
no  &t,  excepting  what  slightly  covers  the  vessels  in  some  parts.  It  is 
attached  forwards  all  along  to  the  lower  end  of  the  stomach  throughout 
its  whole  course.  On  the  right,  between  the  stomach  and  transverse 
arch  of  the  colon,  it  is  attached  to  the  root  of  the  mesentery ;  then  to 
the  posterior  snr&ce  of  the  left  or  first  bag  of  the  stomadi,  behind  the 
posterior  attachment. 

The  spleen  is  involved  in  the  epiploon,  and  is  very  small  for  the  siee 
of  the  animal.  The  liver  is  nearly  the  shape  of  the  human,  but  I 
believe  not  so  thick  at  its  base :  the  right  lobe  is  the  largest  and 
thickest ;  its  lower  edge  ia  not  so  sharp  as  in  the  human,  and  I  think 
probably  not  so  firm  in  texture.  The  &leifiMin  ligament  is  broad;  there 
is  a  large  fissure  between  the  two  lobes  in  which  the  round  ligament 
passes.  The  Uver  from  the  porta  to  the  left  is  very  much  attached  to 
the  stomach. 

The  pancreas  is  a  very  long  flat  body,  having  its  left  end  attached  to 
the  right  side  of  the  first  cavity  of  the  stonUUsh ;  it  paflses  across  the 
Bpioe  at  the  root  of  the  mesentery,  and,  joining  the  hollow  curve  of  the 
duodenum  near  the  pylorus,  it  is  continued  along  adhering  to  that 

^  [Hunt  Prep.  No.  743.]  *  [Home,  Comp.  Anat  i.  p.  440.] 
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intestine :  its  dact  enteis  the  duct  of  the  liver  near  its  pASsing  into 
the  gat\ 

The  capsulie  renales  are  small  for  the  size  of  the  animal  when  com^ 
pared  to  the  hiiman^  as  indeed  they  are  in  most  animals ;  they  are  flat 
and  of  an  oval  figure.  The  right  lies  on  the  lower  or  posterior  part  of 
the  diaphragm,  some  way  higher  np  than  the  kidney ;  the  left  lies  lower 
down  hy  the  side  of  the  aorta,  hetween  the  left  kidney  and  that  artery. 
They  are  composed  of  two  substances ;  the  external  has  the  direction  of 
its  fibres  or  parts  towards  the  centre ;  the  internal  seems  more  uniform, 
not  composed  so  much  of  fibres^ 

There  is  a  small  doubling  or  fold  of  the  peritoneum  running  from  the 
middle  of  each  oTarium  towards  the  kidneys,  as  in  most  quadrupeds. 

There  is  but  one  bone  to  the  sternum,  which  is  at  the  upper  part, 
and  only  attached  to  the  upper  rib.  This  bone  sends  out  two  processes 
laterally,  which  are  attached  to  the  upper  edge  of  the  first  nh  about 
5  inches  from  the  anterior  end :  the  pointed  part  of  this  bone  is  the 
lower  part.  As  there  are  neither  length  of  sternum  to  oppose  the  ends 
of  the  ribs,  nor  cartilages,  the  ends  of  the  ribs  are  of  course  detached; 
hut  the  space  is  filled  up  with  strong  ligamentous,  tendinous,  and 
muscular  substances  intermixed,  having  a  kind  of  middle  tendon  in 
place  of  sternum. 

The  two  condyles  of  the  occiput  are  very  near  each  other,  and  a  liga- 
ment, which  is  attached  to  the  concave  sui&oe  of  the  first  vertebra, 
passes  between  the  two  condyles,  like  the  falx  hetween  the  two  hemi- 
spheres of  the  brain. 

The  thorax  is  divided  into  two  cavities  hy  the  mediastinum  and  heart, 
as  in  the  quadruped.  The  plexuses  of  the  iutercostal  arteries*  go  hetween 
two  ribs  near  the  articulations,  and  also  communicate  behind  the  liga- 
mentous articulation  of  the  rib  with  the  vertebrae. 

The  pericardium  adheres  by  a  broad  surface  to  the  diaphragm.  The 
diaphragm  is  almost  entirely  muscular,  having  no  complete  middle 
tendon,  but  is  tendinous  in  several  parts,  especially  where  the  vena 
cava  passes  through ;  it  is  remarkably  thick  in  its  muscular  coat. 

The  brains  in  this  class  of  animals  vary  very  much  in  size  from  one 
another,  wiien  compared  to  the  size  of  the  animal.  In  the  porpoise  I 
heHeve  the  brain  is  the  largest,  and  it  is,  perhaps,  nearest  the  human 
[brain]  in  size  of  any.  The  size  of  the  cerebellum,  in  proportion  to  the 
size  of  the  cerebrum,  is  the  smallest  in  the  human  subject  of  any :  in 
the  common  quadruped,  as  the  cow  or  horse,  the  disproportion  in  size  is 

»  [Hunt  Prep.  No.  823.] 

>  [  lb.  No8.  1288,  1289 :  the  structure  of  the  kidneys  h  shown  in  Nos.  1267, 1268.] 

»  [lb.  No.  2058.] 


BAL^NOPTSRA  R08TRATA.  117 

• 

not  80  much  as  in  the  human ;  and  in  the  whale-class  it  is  still  less, 
but  not  so  little  as  in  the  birds,  &c. 

The  brain  is  composed  of  cortical  and  medullary  substances,  which 
are  very  distinct :  the  cortical  is  in  colour  like  the  tubular  substance 
of  the  sound  kidney;  the  medullary  is  very  white \  The  cortical  and 
medullary  bear  near  the  same  proportion  [to  each  other]  as  in  the  human 
[brain].  The  two  lateral  ventricle  are  large',  and  are  not  continued 
into  the  olfactory  nerves*.  The  medulla  spinalis  is  small  for  the  size  of 
the  animal,  having  a  cineritious  substance  in  the  centre^. 

Of  the  Tail. — ^The  mode  in  which  the  tail  is  constructed  is  perhaps  as 
beautiful  a  part  as  any  in  the  animal.  It  is  wholly  composed  of  three 
layers  of  tendinous  fibres,  covered  with  the  common  cutis  and  cuticle. 
Two  of  these  layers  are  external,  the  other  internal.  The  direction  of 
the  fibres  of  the  external  layers  is  the  same  with  the  general  tsvafyuce  of 
the  tail,  and  they  make  a  stratum  about  a  quarter  of  an  inch  in  thick- 
ness, but  varying  in  this  respect  as  the  tail  is  thicker  or  thinner.  The 
internal  layer  is  composed  entirely  of  tendinous  fibres  passing  directly 
across  between  the  two  external  layers  above  described :  the  length  of 
the  fibres  accords  with  the  thickness  of  the  tail^  This  structure  gives 
additional  strength  to  the  part.  The  structure  of  the  tail  is  so  firm  and 
compact  that  the  vessels  retain  their  dilated  state.  The  canal  throu^ 
the  substance  of  the  tail  has  passing  [through  it]  a  large  middle  vessel, 
surrounded  with  as  many  smaller  ones  as  can  be  placed  on  the  external 
surfjEu^e  of  the  larger ;  which  are  arteries  and  which  are  veins  I  do  not 
know.  The  fins  are  only  covered  with  a  strong  condensed  adipose 
membrane. 

Of  the  Eye, — ^A  transverse  section  of  the  eye  is  a  short  ellipse,  and  the 
cornea  is  rather  a  longer  one  than  the  ^obe.  The  two  sides  of  this 
ellipse  are  not  equally  curved,  the  superior  being  the  most  so.  The 
long  axis  is  In  the  direction  of  the  animal,  and  the  cornea  is  very 
flexible,  soft  and  thick.  The  external  shape  of  the  sclerotic  without 
the  cornea,  on  a  lateral  view,  is  a  flattened  sphere.  The  cornea  is  a 
smaller  drde  placed  upon  it,  as  in  most  eyes.  There  are  four  straight 
muscles  that  come  pretty  hi  forwards  on  the  eye,  and  which  are  not 
very  strong ;  behind  these  there  is  a  circular  muscle  which  is  inserted 
into  the  eye  pretty  near  its  greatest  axis  or  middle,  but  rather  behind  it. 
This,  although  almost  circular,  yet  is  divisible  into  three  or  four  portions  . 
at  its  insertion ;  it  is  much  stronger  than  the  former  muscles.   The  two 


»  [Hunt  Preps.  No*.  1836, 1336,  "showing  a  fibrous  structure."] 
s  [The  *  plexus  choroides'  is  preeerved  in  Prep.  No.  1337.] 
»  [Hunt  Preps.  Nos.  1646,  1546.]  *  [lb.  Nos.  1363, 1364.] 

>  [lb.  Nob.  1844,  1846.] 
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oblique  muscles  are  pretty  strong  and  broad,  espeeially  at  their  inaer- 
turn,  which  giyea  a  difference  in  the  obliquity  of  their  fibres ;  they  are 
inserted  rather  farther  bock  than  llie  four  first  strai^t  [mascles],  and 
[are  inserted]  before  the  others^ 

Of  ihe  BreoMtB  or  Udders. — ^The  glands  intended  for  the  secretion  of 
milk  are  two,  placed  on  the  belly  at  its  lower  part,  one  on  each  side  of 
the  middle  line  of  the  belly.  They  are  flat  bodies  lying  between  the 
external  layers  of  fat  and  the  mnsdes  of  the  abdomen,  are  ^  consider- 
able length,  and  in  breadth  cmly  about  one-fourth  their  length*  They 
are  thin,  that  they  might  not  vary  the  external  shape  ol  the  animaL 
They  haye  a  dnct  which  runs  the  whole  length  of  the  gland  in  the 
middle,  collecting  the  smaller  lateral  dncts,  which  are  the  trunks  of  still 
smaller  ones.  Some  of  these  lateral  branches  enter  in  the  direction  of 
the  stream,  others  in  a  contrary  direction,  especially  those  nearest  to 
the  last  part  of  the  great  tronk.  This  tronk  is  Tory  large,  and  would 
appear  to  make  a  reservoir  for  the  milk.  It  terminates  entirely  in  a 
projection,  which  is  placed  at  the  bottom  of  a  sulcus  or  fissure  which 
covers  it,  and  prevents  it  being  a  projecting  part  beyond  the  general 
smface  of  the  animal.  The  lateral  parts  of  this  sulcus  are  composed 
of  parts  looser  in  texture  than  the  common  adipose  membrane,  similar 
to  the  opening  of  the  vagina,  which  probably  admits  of  the  elongation 
or  projection  of  the  nipple.  The  nipples  are  <hi  each  side  the  opening 
of  the  vagina^,  in  a  small  sulcus.  On  the  outside  of  this  there  is  another 
smaller  fissure,  which  I  conceive  is  for  the  greater  &cilitating  motion 
in  all  these  parts'. 

[Section  Vngvlata* 

Order  Aktiodactyui. 
Suborder  Nan-rufninantia. 

Family  SUIDjE.] 
The  Common  Hog  [Sus  Scrofst,  Linn.^] . 
Loose  Notes  on  a  Hog. 
At  the  entrance  of  the  oesophagus  of  the  common  hog^  the  stomach 

»  [Hunt  Preps.  No«.  1679—1684, 1777.] 

>  [The  female  organs  are  displayed  in  the  Hunt  Preps.  Nos.  2792—2794.] 

•  [Hunt  Preps.  Nos.  3743,  3744.] 

^  [Various  specimens  of  the  osteology  and  odontology  of  Ihe  wild  boar  and 
domestic  hog  are  preserved  in  that  part  of  the  Hunterian  Colleofcion :  Nos.  3254 — 
3327.] 
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seems  half  hamj  or  gristly^  of  a  very  good  white\    It  [the  oesophagos] 
has  a  capsule  nearly  its  whde  length  in  the  thorax. 

In  the  intestines  there  is  a  honeycombed  rugosity  on  the  inner  sur- 
&ce,  even  when  pretty  much  stretched.  The  vena  azygos  is  on  the  left 
side.  The  liver  is  neither  a  divided  one,  nor  is  it  one  lobe:  on  its 
sur&oe  it  is  lined  or  divided  into  partitions.  There  are  a  great  many 
valves  in  the  coronaiy  vein. 

Lofiie  Notes  on  a  Boar, 

The  boar  is  long  in  copulation,  which  is  contrary  to  the  opinion  that 
animals  without  the  bags  [vesiculse  seminales]  only  are  long  in  copu- 
lation. 

The  matter  secreted  in  the  vesiculse  seminales  is  a  whitish  fluid, 
like  thin  milk.  The  ducts  of  the  vesiculsB  seminales  do  not  in  the 
smallest  degree  communicate  with  the  vasa  deferentia.  The  prostate  is 
very  small.  The  foramen  csscum^  is  long,  passing  abng  the  basis  of  the 
bladder,  and  opens  by  two  distinct  orifices  by  the  openings  of  the  vasa 
deferentia. 

Immediately  under  the  skin,  especially  on  the  belly,  there  is  a  little 
flattened  body  at  the  root  of  each  hair,  of  a  kind  of  p^Tamidal  figure ; 
the  small  end  towards  the  hair :  this  end  pierces  the  skin  and  seems  to 
cover  the  root  of  the  hair,  while  the  other  end  is  only  attached  to  the 
cellular  membrane  which  unites  the  skin  to  the  muscles,  &c.,  by  which 
means  it  is  pretty  loose.  I  could  not  observe  whether  they  were  muscular 
or  not.  I  think  it  very  probable  that  they  are  glandular*.  There  was 
some  essential  oil  in  the  bag  of  prepuce. 

Mem.  In  the  next  boar,  examine  the  thyroid  gland^. 

Thb  Common  Hoo^ 

The  stomach  is  much  more  in  the  middle  of  the  body  than  other 
AyiimftlH :  it  is  of  a  particular  shape,  and  seems  distinguished  into  two 
parts;  for  all  that  is  on  the  left  of  the  entrance  of  the  oesophagus*, 
makes  a  sort  of  pouch  which  is  marked  out  by  a  sort  of  stricture :  it  is 
thinner  in  its  coats,  and  not  so  corrugated  upon  its  internal  surface. 


»  [Hunt  Rpep.  No.  549.] 

s  [This  is  the  middle  or  aseygoB  Te«icalft»  wliieh  is  a  lenmant  of  the  '  protometn ' 
of  the  emfaryo.    Bee  Hunt.  Brep.  No.  2537.] 
>  [Hunt  Praps.  Nos.  1960—1965.] 
^  [This  was  done  in  s  subsequent  disseotion :  see  p.  124.] 
9  [Part^  at  least,  of  this  aooount  is  taken  firom  the  dissection  of  a  boar.] 

«  [Hunt  Preps.  Nos.  452, 453.] 
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The  other  portion^  which  is  the  largest  and  seems  to  be  the  trae  stomach, 
is  placed  directly  in  the  middle  of  the  body,  is  very  mgons  on  its  inner 
surfaoe,  and  is  thicker  in  its  coats  than  the  former,  which  difference  is 
owing  perhaps  to  a  greater  contraction  in  this  part. 

Where  the  ossophagus  enters  there  ib  a  doubling  of  the  stomadi  on 
ito  left',  which  would  seem  as  if  designed  to  conduct  the  food  towards 
the  pylorus.  And  there  is  another  doubling  in  the  great  end,  at  that 
surface  where  the  oesophagus  enters,  as  it  were,  dividing  the  great  end 
from  the  stomach :  where  these  two  doublings  are,  the  stomach  is  thicker 
and  harder  in  its  coats'.  It  becomes  thicker  towards  the  pylorus,  which 
is  nearly  as  much  in  the  right,  as  the  other  end  is  in  the  left.  Towards 
the  pylorus,  and  along  the  great  end  of  the  stomach,  it  is  glandular  on 
the  internal  sur&ce*.  The  pylorus  is  very  thick,  but  not  so  smooth  and 
projecting  as  in  the  human  subject,  find  it  has  one  pretty  thick  eminence 
in  it  that  is  extended  a  little  way  into  the  gut^. 

The  duodenum  passes  directly  downwards  before  the  right  kidney, 
being  loose  and  having  a  thin  mesentery,  and  making  a  little  turn :  it 
then  crosses  the  spine,  getting  behind  the  ascending  part  of  the  colon, 
and  adheres  to  it  as  it  passes  down.  When  behind  that  gut  it  passes 
a  little  upwards,  as  it  were  obliquely  round  it,  and  when  got  to  the  top 
of  the  gut  it  passes  forwards  and  becomes  loose.  In  all  this  couise  it 
adheres  to  the  rectum  and  other  parts. 

The  jejunum  and  ileum  are  small  intestines  lying  convoluted  in  the 
abdomen,  are  pretty  nearly  of  an  equal  size,  and  are  without  valvulae 
conniventes :  the  ileum  at  the  lower  part  of  the  belly  passes  backward 
the  spine  and  enters  the  colon.  The  length  of  these  guts  is  twenty  times 
the  length  of  the  body  of  the  animal. 

The  caecum  is  pretty  large,  lying  just  above  the  bladder,  about 
4  inches  in  length,  and  an  inch  in  diameter ;  and  is  attached  through 
its  whole  length  to  the  ileum  by  a  thin  mesentery :  it  lies  loose  in  the 
abdomen,  having  its  blind  end  turned  directly  forwards,  and  in  contact 
with  the  bladder,  as  it  were  lying  upon  it. 

Where  the  ileum,  colon,  and  csecum  unite,  they  are  attached  to  the 
spine ;  from  thence  the  colon  passes  upwards,  before  the  left  kidney,  as 
high  as  the  stomach ;  then  makes  a  turn  towards  the  right,  but  is  bent 
downwards,  then  inwards,  upon  itself,  so  as  to  make  a  ring :  from  thence 
it  continues  the  same  turns  upon  itself  for  five  times,  so  that  it  makes 
five  spiral  turns  like  a  screw,  coming  nearer  the  centre ;  at  the  end  of 
which  it  is  bent  back  upon  itself,  passing  between  the  former  turns  as 


»  [Hunt  Prep.  No.  648.]  »  [lb.  No.  560.] 

«  [lb.  No.  651.]  <  [Home,  Oomp.  Anat  i.  p.  153.] 
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£Bkr  as  the  first:  but  in  iAua  retrograde  oouise  it  gets  nearer  the  centre 
of  the  screw,  so  that  it  is  entirely  hid  at  hist,  then  makes  a  quick  torn 
upwards,  adhering  to  itself  and  to  the  left  kidney,  as  high  as  the  first 
spiral  turn :  from  thence  it  passes  across  and  dose  to  the  spine,  and 
before  the  mesentery,  adhering  to  the  lower  surface  of  the  pancreas, 
and,  as  it  were,  enclosing  the  fore-part  of  the  root  of  the  mesentery ;  it 
then  passes  down  the  right  side  before  the  duodenum,  gets  behind  the 
bladder,  and  forms  the  rectum.  These  turns  of  the  colon,  with  respect 
to  situation,  are  just  the  reverse  of  [what  exists  in]  any  other  animal 
that  I  know ;  and  this  spiral  turn  of  colon  is  smgular,  and  is  situated 
entirely  on  the  left  of  all  the  other  intestines  \  The  colon  has  no  lon- 
gitudinal ligaments,  but  is  still  saccular ;  which  seems  to  be  owing  to 
its  being  fixed  by  a  great  deal  of  its  sur&ce  to  itself,  and  other  parts ; 
which  adhesion  is  shorter  than  the  length  of  intestine,  and  confines  it 
at  these  parts,  as  the  longitudinal  ligaments  do  in  the  human  colon'. 
It  is  not  Tery  large  in  proportion  to  the  other  guts;  its  length  is  three 
times  that  of  the  body  of  the  animal'. 

The  mesentery  is  very  thin,  and  the  vessels  make  no  anastomosis^. 
The  l3rmphatic  glands  of  the  mesentery  form  a  kind  of  chain  along  the 
root  of  the  mesentery,  much  in  the  shape  of  the  edge  of  mesentery,  or 
in  the  shape  of  a  horseshoe. 

The  epiploon  is  but  small,  does  not  cover  the  small  intestines ;  but 
lies,  as  it  were,  folded  up  along  the  stomach :  it  is  not  very  fat :  it 
adheres  to  the  whole  of  the  great  curve  of  the  stomach,  to  the  pancreas 
near  its  whole  length  on  the  left,  and  to  the  transverse  turn  of  the  colon 
on  the  posterior  edge. 

The  liver  is  divided  into  three  principal  lobes :  the  middle  one  is  by 


1  [Hunt.  Prep.  No.  734.]  «  [Home,  Comp.  Anat.  pp.  460—462.] 

>  [Mr.  Olift  has  appended  tiie  following  note,  fix>m  a  diflseotion : — 

"  Of  the  Common  Eog^  at  Sir  Joseph  Banks's,  killed  at  Spring  Grove, 

October  18, 1810. 

ft.   in. 
From  the  noee  to  the  anus  in  a  siaraight  line   .....    4    0 
The  duodenum,  jejunum,  and  ileum  when  drawn  out  of 

their  peritoneal  oovering 620 

The  cecum  in  length .    .    .    .    , 0    9 

The  colon 14    0 

The  rectum 12 

The  duodenum,  jejunum,  and  ileum  are  nearly  equal  in  size  throughout,  and 
meaauredan  inch  and  a  half  in  its  drcumferenoe.  The  ciBonm  is  1  foot  1  inch  in  cir- 
cumference. The  colon  at  its  largest  part  is  of  the  same  size  as  the  oescum.  It 
becomes  gradually  leas  towards  the  rectum,  whore  it  is  scarcely  an  inch  in  diameter. 
The  rectum  is  very  distinct  from  the  colon,  being  more  muscular  and  opaque  in  its 
appearance.— W.  C."]  *  [Hunt.  Prep.  No.  861.] 
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much  the  largest,  and  is  dinded  a  pretty  way  on  its  thin  edge  by  a 
fissure :  the  two  lateral  ones  are  of  equal  size,  and  are  equally  on  both 
sides,  so  that  the  left  lobe  passes  between  the  stomach,  spleen,  and  ribs ; 
and  the  right  passes  between  the  stomach,  pylorus,  and  ribs  on  the  right 
side.  The  right  has  a  little  lobe  attached  to  its  inner  surfieuse,  just  at 
the  entrance  of  the  hole  behind  the  vessels  of  the  liver.  The  ligam^tnm 
latum  IB  but  very  narrow,  there  being  only  a  little  doubling  of  the 
peritoneum,  and  the  umbilical  vein  is  not  enclosed  in  it.  The  gall* 
bladder  adheres  to  the  middle  lobe  on  the  right  side  of  its  fissure,  and 
pretty  near  it,  by  nearly  one-half  of  its  surfiEUie ;  it  is  honeycombed  on 
the  inside.  The  ducts  are  very  superficial,  not  deep,  among  llie  vessels 
going  to  the  liver :  the  cystic  duct  is  pretty  straight  and  joins  the  right 
hepatic  duct  some  way  before  the  other;  but  this  common  duct  joins 
the  left,  and  fiDrms  the  ductus  communis,  which  enters  the  duodenum 
about  half  an  inch  from  the  pylorus. 

We  observed  some  lymphatics  coming  off  the  gall-bladder  down  by 
the  side  of  the  ducts,  and  entering  a  gland  that  lay  on  the  ri^t  side  of 
these  vesseb ;  these  were  filled  with  a  fluid  of  the  same  colour  that  the 
ducts  of  the  gall-bladder  were.  I  cut  them  and  tasted  it,  and  it  was 
bitter ;  but  what  made  it  plain  that  it  was  the  bile,  was  their  filling 
upon  squeezing  the  gall-bladder,  which  I  did  several  times,  and  tasted 
this,  which  waB  the  same  as  before.  I  forgot  to  examine  the  bile  after 
it  had  passed  the  gland. 

The  pancreas  is  made  up  of  four  portions :  the  laigest  is  jdaeed  much 
as  in  the  human,  only  it  is  not  attached  so  closely  to  the  spleen,  and  it 
is  loose  at  the  small  end,  which  lies  before  the  left  kidney :  the  second 
portion  lies  in  the  mesentery  of  the  duodenum,  as  in  other  «niin«lg  : 
the  third  portion  lies  between  the  union  of  the  two  former  and  the 
pylorus,  and  is  pretty  close  to  the  duodenum :  the  fourth  portion,  which 
is  the  second  in  size,  comes  from  behind  the  root  of  the  mesentery  and 
descending  part  of  the  colon  towards  the  right,  and  joins  the  others. 
The  ducts  of  the  first,  third,  and  fourth,  all  unite  where  these  processes 
unite  and  form  one  duct,  which  passes  through  the  second  portion  and 
enters  the  duodenimi  about  the  middle  way  between  the  pylorus  and 
its  turn  to  cross  the  iq>ine. 

The  spleen  is  veiy  long  and  small,  of  a  triangular  form,  lying  between 
the  stomach  and  the  left  lobe  of  the  liver :  its  attachments  are  very 
large,  by  means  of  its  vessels  and  epiploon,  which  are  to  the  stomach, 
pancreas,  and  transverse  turn  of  the  colon :  what  answers  to  the  lower 
end  was  turned  forwards  and  lay  before  the  stomach,  between  it  and 
the  liver. 

The  kidneys  are  conglobate  like  a  dog's ;  they  are  of  an  equal  height 
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in  pooitioii.  The  sapnirenal  capsules  are  little  oblong  bodies  lying 
between  the  spine  and  upper  end  of  kidney. 

All  the  abdominal  risoera  are  much  more  adhering  to  the  parietes  of 
the  abdomen  than  they  generally  are  in  any  other  animal,  as  far  as  I 
know,  excepting  the  human. 

The  bladder  is  prominent  and  loose,  only  connected  by  its  neck,  and 
by  a  sort  of  mesentery,  to  the  lower  part  of  the  abdominal  musdes  and 
pubis :  it  is  but  thin  in  its  coats.  The  membranous  part  ofthe  urethra 
is  long  and  mnseular  externally ;  it  is  very  vascular  upon  the  inside  and 
fuU  of  little  points. 

There  are  two  prostates^  which  are  not  in  contact  with  the  bladder, 
but  seem  to  be  reflected  and  in  contact  with  the  membranous  part  of 
the  urethra.  There  is  a  foramen  csBcum  in  the  urethra  just  at  the 
termination  of  the  membranous  part  of  the  urethra,  which  is  perhaps 
for  the  entrance  of  the  ducts  of  two  glandular  bodies,  oblong  in  figure, 
lying  in  contact  with  the  membranous  part  of  the  urethra  near  the  bulb. 

The  penis  is  long  and  enclosed  in  a  sheath,  which  is  covered  by  the 
common  integument,  like  that  of  a  bull,  ram,  &o.,  and  lies  in  a  ser- 
pentine course  when  not  erect:  it  has  a  pair  of  nrasdes  arising  from 
the  hollow  of  the  sacrum,  passing  by  the  side  of  the  reetom,  round  the 
bulb  of  the  urethra,  and  then  along  the  urethra  its  whole  lei^:th,  like 
what  we  find  in  many  other  animals.  The  spongy  part  of  the  urethra 
seems  to  be  nothing  more  than  two  veins  running  its  whole  length'. 

The  testicles  lie  pretty  near  the  anus,  and  have  no  scrotum ;  that  is, 
there  is  not  a  bag  as  in  some  other  animals :  they  have  the  corpora 
pyramidalia,  but  they  are  situated  out  of  the  abdomen*  The  tunica 
vaginalis  communicates  with  the  abdomen.  The  vasa  deferentia  are 
united  together  behind  the  bladder  by  a  tiun  membrane,  which  becomes 
pretty  thick  at  its  edge.    They  seem  to  have  no  vesiculae  seminales*. 

The  thorax  ib  a  good  deal  like  that  in  oliier  qTiadmpeds,  only  the 
heart  is  broader,  flatter,  and  sharper,  more  of  the  shape  of  the  human 
heart,  but  flatter  still. 

The  pericardium  differs  from  that  in  other  anixnab  by  adhering  by  a 
.  pretty  broad  surfSace  to  the  sternum,  so  that  there  is  no  mediastinum 
excepting  at  the  upper  part,  at  the  thymus  g^and. 

The  lungs  are  as  in  other  quadrupeds.  Their  inferior  lobes  are  at- 
tached to  the  posterior  mediastinum  by  a  thin  membrane. 

The  oesophagus,  after  having  got  dear  of  the  vessels  of  the  heart, 

1  [These  are  the  homologues  of  Covper's  glands :  see  Hant.  Preps.  Nos.  2537, 2540.] 
»  [lb.  Nos.  2541-^2643.] 

'  [See,  howerer,  the  notes  on  a  previous  dissection  of  a  boar,  p.  1 19 ;  and  Hunt. 
Prep.  No.  2540.    The  female  organs  are  shown  in  Nos.  3529—^7.] 
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passes  to  the  diaphragm  between  the  two  mediastinal  but  adheres  to 
the  left,  so  that  the  posterior  mediastinum  is  double. 

The  vena  azygos  passes  up  upon  the  left  of  the  aorta,  then  crosses 
the  aorta  below  its  curve,  then  wheels  round  the  vessels  of  the  lungs, 
upon  their  upper  side  passes  round  the  left  auricle,  and  is  pretty  dosely 
attached  to  it  like  the  left  vein  [vena  cava  superior]  of  a  bird :  it  then 
enters  the  right  auricle. 

The  thymus  is  very  large,  reaching  as  high  as  the  thyroid  cartilage. 
The  thyroid  gland  is  of  a  triangular  shape,  placed  before  the  upper  part 
of  the  trachea.  One  side  is  attached  to  the  trachea,  however,  but  loosely. 
They  have  a  digastric  muscle,  but  it  does  not  adhere  to  the  larynx. 
The  epiglottis  was  above  the  palatum  molle,  which  is  very  broad,  but 
has  no  uvula.  The  epiglottis  has  a  muscle  which  arises  from  the  os 
hyoides,  and  is  inserted  into  its  upper  convex  surface,  which  raises  it\ 

The  parotid  gland  is  large ;  comes  forward  along  the  lower  jaw ;  and 
its  duct,  which  comes  out  near  the  anterior  end,  passes  over  the  lower 
jaw  with  the  genial  artery,  and  enters  the  buccinator  muscle.  There 
are  two  puncta  lacrymalia,  which  pass  into  the  bone  separately,  on  the 
outside  of  the  brim  of  the  orbit,  as  in  the  deer.  The  lacrymal  gland 
lies  at  the  inner  canthus,  and  has  one  duct,  which  enters  the  cavity  of 
the  tunica  conjunctiva  at  the  cartilage'. 

Of  land-animals  the  hog-tribe  appears  to  be  some  removes  from  the 
ruminants ;  at  least  they  have  some  things  in  common  with  them :  ex- 
clusive of  these  things,  they  are,  in  all  others,  similar  to  no  other  animal 
that  I  know  of. 

The  first  of  these,  and  [one  of  the]  external  parts,  are  the  cloven  feet 

The  stomach,  although  not  a  ruminant  one,  nor  having  the  three  pre- 
ceding bags,  yet  has  a  part  covered  by  a  cuticle,  which  is  nota  digestive 
part. 

The  colon,  although  not  coiled  up  as  in  the  ruminants,  and  afterwards 
continued  along  the  mesentery,  yet  it  is  coiled  up  upon  itself. 

The  parts  of  generation  in  both  male  and  female  are  a  good  deal  like 
[those  of  the  ruminants] ;  but  most  so  in  the  male ;  there  being  no  coty- 
ledons in  the  female. 

They  have  a  great  number  of  young,  which  in  general  the  ruminants 
have  not '. 

'  [Hunt  Preps.  Nob.  1491—1403.] 

'  [lb.  (for  structore  of  the  eye)  Noe.  1703, 1711  (for  eyelids  and  lacrymal  iq;>pa- 
ratos).  No.  1781.] 
>  [The  peocari  has  commonly  but  two  at  a  birth :  see  p.  127.] 
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The  Peccabi^  or  Taja9u  of  Buffon^  or  Hog  from  the  Coast  of 

Giuana  lIHcotyles  torquatus,  Cuv/]. 

This  peccari,  or  hog,  from  Guiana^  was  nearly  of  the  size  of  the  small 
hlack  hog,  hut  rather  genteeler  made.  The  colour  was  a  dark  grey, 
owing  to  the  hristles  heing  in  part  white  and  in  part  hlack,  as  in  the 
porcapine's  quiUs.  These  hristles  were  stronger  than  common  hog's 
bristles,  were  flattened,  and  not  so  regular  in  shape.  Over  the  shoulder, 
which  came  down  pretty  low,  was  a  lighter-ooloured  part,  placed  some- 
thing like  the  black  stroke  in  an  ass. 

The  legs  were  smaller  than  in  the  common  hog,  and  the  feet  were 
more  like  the  deer's.  It  could  run  pretty  fast,  and  walked  as  if  upon 
the  watch.  It  has  but  one  back  hoof  or  toe  to  the  hind-foot,  and  that 
is  on  the  inside :  the  outer  [back  hoof]  is  wanting.  The  ears  were  short 
in  comparison  with  those  in  the  common  hog.  The  tail  was  so  short  as 
not  to  be  visible  when  alive. 

I  could  observe  but  four  nipples :  two  between  the  legs,  the  other  two 
on  the  lower  part  of  the  belly ;  but  most  probably  it  has  more. 

It  made  a  noise  like  a  goat,  and  had  a  way  of  making  its  teeth  crack 
together  when  teased,  and  wasveiy  apt  to  bite  when  touched.  Its  food 
was  either  meat  or  vegetables :  it  was  very  fond  of  roots  and  fruits. 

Its  fat  was  situated  like  a  dog's,  not  like  a  hog's ;  so  that  the  skin 
was  moveable  upon  the  body ;  so  much  so,  that  you  could  almost  turn 
the  skin  half  round  the  body. 

The  stomach  is  of  a  very  particular  shape,  for  which  it  would  be  diffi- 
cult for  us  to  assign  a  use.  It  may  be  divided  into  two  parts,  one  a 
reservoir,  and  the  other  digestive.  Its  umer  surface,  therefore,  is  of 
two  kinds ;  one,  viz.  the  reservoir,  covered  with  a  thin,  dark-coloured 
cuticle,  the  other  vUlous,  like  the  internal  sur£EU)e  of  the  human  stomach. 
The  left  end,  or  what  is  commonly  called  the  great  end,  is  the  cuticular 
end,  and  would  appear  to  have  nearly  the  same  use  as  the  first  bag  in 
the  ruminant ;  and  the  last  end  of  the  stomach  is  thick  and  glandular  in 
its  substance,  and  takes  on  something  of  the  appearance  of  the  last 
or  digesting  bag  of  a  ruminant's  stomach'. 

The  duodenum  passes  down  the  right  side,  almost  as  low  as  the  pelvis : 
it  is  a  little  convoluted,  having  a  mesentery,  and  then  it  passes  towards 
the  left  between  the  spine  and  other  intestines,  viz.  the  basis  of  the 
spine,  and  turn  of  colon,  and  directs  its  course  upwards  among  those 


'  [Tbe  skull  and  other  bones  of  the  female  here  described  are  Noe.  3384—^403 ; 
the  skull  of  the  male  is  No.  3381,  Osteol.  Series.] 
'  [Hont  Preps.  Nos.  552,  553.    Home,  €k>mp.  Anat  p.  154.] 
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intestmes  hidden  by  them :  and,  when  got  as  high  as  the  transverse  arch 
of  the  oolon^  it  then  passes  to  the  right,  contiguous  to  that  turn  of  the 
colon,  and  then  apx)eais  on  the  right  side,  becoming  a  loose  intestine. 
Through  these  three  last  courses  it  is  entirely  hid  by  the  other  intestines, 
as  in  the  hog.  The  jejunxmi  and  Ueum  lie  principally  on  the  right  and 
upper  side,  as  in  the  hog,  are  loose  intestines,  having  a  mesentery,  but  no 
valvule  conniventes:  theileum  passes  into  the  colon,  on  the  right  iliac  bone. 

The  caecum  is  about  4  inches  long,  terminating  pretty  fast  in  a 
point,  which  is  turned  towards  the  right  side  of  the  abdomen  and 
upwards,  as  in  the  hog.  The  colon  lies  principally  on  the  left  and 
lower  side,  as  in  the  hog,  passes  to  the  left  across  the  mouth  of  the 
pelvis,  and  is  turned  round  to  the  beginning  of  the  turns ;  it  continues 
three  times,  malring  a  close  spiral,  and  then  is  bent  upon  itself,  and  is 
just  turned  back  as  many  times ;  so  that  it  makes  a  double  screw  for 
tiiree  turns  ^ :  this  is  similar  to  the  hog.  After  completing  these  turns, 
it  gets  to  the  right  side  and  passes  up  along  the  root  of  the  mesentery, 
between  it  and  the  mesoduodenum ;  then  makes  a  turn  across  the 
spine  obliquely  downwards,  closely  connected,  as  it  passes,  to  the  root  of 
the  mesentery,  to  the  stomach  and  pancreas :  as  it  passes  down  the  left 
side,  it  is  tied  down  about  its  middle  by  the  turns  of  the  colon,  similar 
to  the  common  hog.    The  mesenteric  artery  and  vein  are  as  in  the  hog. 

The  feeces  are  in  some  degree  knotted ;  but  not  so  much  as  in  a  goat, 
deer,  (Src.  There  is  a  large  pancreas  going  across  the  spine  to  the 
spleen,  and  a  small  one  passing  down  with  the  duodenum. 

The  Hver  has  four  lobes,  two  on  the  right  side,  small ;  one  on  the 
left  is  likewise  small,  but  the  other  is  large,  which  lies  pretty  nearly  in 
the  middle,  and  has  a  fissure  for  the  umbilical  vein.  There  is  no  gall- 
bladder. One  biliary  duct,  pretty  laige,  passes  into  the  duodenum, 
about  half  an  inch  from  the  pylorus. 

The  spleen  has  much  the  shape  of  a  cow's ;  one  end  is  turned  to  the 
back,  the  other  forwards,  and  is  attached  to  the  stomach  by  the  epi-> 
ploon.    The  epiploon  is  attached  much  as  in  a  cow. 

Female  Parts  of  Oeneration, — ^The  vagina  is  very  long,  about  10 
inches :  the  common  passage  is  as  common :  the  ditoris  is  a  small  body 
terminating  in  a  point.  The  vagina  runs  very  serpentine  at  the  upper 
end,  making  short  turns,  so  that  it  is  impossible  to  pass  any  straight 
thing  into  this  part  of  it.  The  two  horns  of  the  uterus  are  very 
large. 

This  animal  was  in  heat  when  killed,  but  had  not  the  male,  yet  I 
found  in  each  ovarium  a  body  that  made  that  end  of  it  next  to  the 


'  [Home,  Comp.  Anat.  i.  p.  462.] 
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morsns  diaboli  a  little  prominent ;  and  there  was  upon  each  of  these 
prominences  a  small  point  that  seemed  to  be  hollow,  or  orifices  that  led 
into  these  bodies.  This  shows  that  the  female  operation  is  going  on 
without  the  male,  and  that  the  parts  are  aU  ready  to  receive  the  semen ; 
and  it  is  most  likely  that  this  growth  or  change  of  parts  is  the  cause  of 
the  desire  for  the  male.  It  also  shows  that  this  animal  has  but  two 
young  at  each  time. 

I  found  a  swelling  or  fdllness  of  blood-vessels  in  each  horn.  Could 
this  be  owing  to  the  female  influence  having  got  down  so  far  to  be 
there  impregnated  by  the  male  ? 

Of  the  Male  Parts  ^ — The  penis  lies  along  the  beUy  under  the  common 
skin  without  maJdng  any  visible  ridge,  as  in  the  bull,  ram,  and  common 
boar.  The  opening  of  the  prepuce  is  near  to  the  navel,  becoming 
larger  near  to  the  opening,  as  in  the  boar,  but  not  so  large. 

The  testicles  appear  behind,  not  in  a  pendulous  bag  as  in  the 
horse,  <kc.,  but  lie  in  the  perineum,  making  two  tumours,  as  in  the  boar 
and  camel.  The  testicles  have  a  strong  tunica  vaginalis.  The  spermatic 
cord  has  no  tunica  vaginalis,  which  exists  in  most  brutes. 

The  bladder  is  attached  to  the  sides  of  the  pelvis  by  a  doubling  of 
the  peritoneum,  as  the  human  uterus  is;  and  the  ureters  and  vasa 
deferentia  pass  into  this  fold.  The  vasa  deferentia  are  united  before 
they  join  the  bladder  by  a  thin  membrane,  the  edge  of  which  is  thick 
like  a  hem :  they  enter  the  urethra  at  the  '  caput  gallinaginis '  by  di- 
stinct orifices. 

Behind  the  bladder,  in  exactly  the  place  of  what  are  called  vesiculs 
seminales  in  man,  are  two  fat  glandular  bodies,  irr^nlar  on  their 
external  surfisice:  their  duct  ramifies  through  them,  and  then  passes 
towards  the  urethra  between  the  bladder  and  a  small  glandular  part 
that  is  at  the  termination  of  the  urethra  on  the  posterior  or  rather 
upper  surfiEu^  of  the  urethra  in  them,  and  is  exactly  in  ihe  place  of 
that  part  of  the  prostate  in  the  human,  and  [the  duct]  then  enters  the 
urethra  close  by  the  openings  of  the  vasa  deferentia,  but  does  not  com- 
municate with  them. 

That  part  of  the  urethra  between  the  bladder  and  the  penis  is  long 
as  in  most  animals,  and  is  muscular  in  its  coats.  On  the  sides  of  this 
part  lie  two  oblong  glands  whose  ducts  open  into  one  canal,  which  canal 
opens  near  the  bulb  of  the  urethra.  The  mucus  secreted  from  these 
last  described  glands,  is  a  thick  slimy  yeUowish  transparent  substance. 

Whether  we  are  to  call  these  prostate  or  Cowper's  glands  is  hard 
to  say ;  or  whether  what  is  in  the  place  of  vesiculse  seminales  is  the 

1  [Hunt  Prape.  Nob.  2532-2&35.] 
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prostate^  or  whether  the  small  glandular  substance  at  the  beginning' 
of.  the  urethra  as  described  above  is  the  true  prostate,  is  not  easy  to 
determine. 

The  penis  is  long  and  small,  terminating  in  a  point ;  when  not  erect, 
it  is  bent  upon  itself  near  to  the  bulb :  this  is  done  by  two  small 
muscles  which  arise  firom  the  sides  of  the  hollow  of  the  sacrum,  cross 
the  rectum  obliquely,  get  to  the  bulb  and  approach  one  another,  and 
are  inserted  into  the  penis  at  the  bend  next  to  the  glans. 

[Suborder  Ruminantia,'] 

Of  Ruminants. 

There  is  perhaps  no  dass  of  animals  more  marked  tl^ui  the  Eumi- 
nants,  and  perhaps  few  classes  more  extensive.  Everything  that 
relates  to  nourishment  has  a  uniformity  that  runs  through  the  whole. 
The  generative  parts  in  all  have  a  great  similarity. 

A  great  and  constant  characteristic  of  this  dass  of  animals,  is  their 
having  no  fore-teeth  in  the  upper  jaw  ^ ;  three  reservoirs  to,  or  preceding, 
the  true  stomach,  which  makes  four  in  the  whole;  a  long  straight 
csDCum ;  the  beginning  of  the  colon  making  spiral  turns  upon  itself, 
with  the  last  turn  following  the  track  of  the  small  intestines;  and 
^M)tyledons  to  the  uterus'. 

They  are  of  a  great  variety  of  genera,  each  of  which  are  divisible 
into  their  spedes,  and  those  into  endless  varieties;  especially  those 
species  that  have  been  dvilized,  or  what  are  called  domesticated ;  most 
of  which  have  been  so  more  or  less,  being,  to  man,  one  of  the  most 
uscM  classes  of  animals  we  are  acquainted  with ;  whether  we  view 
them  in  regard  to  food,  covering,  or  as  affording  light  when  the  sun  fails 
us.  Their  size  also,  stamps  a  value  on  them  and  all  their  productions. 
In  the  light  of  food,  their  utility  is  very  extensive,  arising  out  of  the 
arrangements  of  dvil  sodety ;  first,  we  feed  on  those  offiipring  which 
would  become  too  numerous  if  preserved,  and  then  we  take  the  advan- 
tage of  the  natural  food  of  such  ofBspring,  viz.  the  milk ;  making  that 
,  into  various  forms  of  nutriment,  adapted  for  preservation,  which  renders 
its  use  very  extensive. 

The  cow  is  of  the  first  importance  in  the  height  of  civilization ;  the 
sheep,  the  goat,  <fec.  are.  subservient  to  the  same  purposes  in  less 
dvilized  nations. 

'  [The  Camelidfc  retain  a  pair  of  canine-shaped  indaors  in  the  premaxillary 
bones.] 
'  [inie  same  annectent  family  resembles  the  Suidie  in  the  absence  of  cotyledons.] 
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When  we  consider  the  wool  of  the  she^,  as  also  the  same  in  some 
goats^  we  cannot  the  less  admire  their  utility;  whilst,  like  the  cow, 
their  superabundant  offspring  become  our  food. 

The  deer  form  a  genus  which,  perhaps,  admits  of  more  variety  than 
any,  especially  in  size,  viz.  from  the  elk  to  the  little  deer  of  Africa ; 
certain  kinds,  the  rein-deer,  e.  ^.,  in  some  countries,  are  not  less  useful, 
both  for  their  labour,  and  as  food,  than  are  the  cow  or  sheep. 

When  we  consider  this  tribe  of  animals  at  laige,  that,  when  rendered 
unfit  for  propagation,  as  the  males  and  superfluous  females  often  are, 
this  both  increases  their  size,  and  makes  them  more  deKcate  food ;  and 
that  their  use  does  not  stop  here,  but  that  when,  by  age,  they  are  no 
longer  subservient  for  labour,  yet  their  skins  become  one  of  the  most 
useful  articles  in  our  common  economy,  and  even  our  luxuries,  [the 
value  of  the  ruminants  is  more  fully  manifested]. 

Their  external  figure  varies  one  from  another,  but  through  the  whole 
there  is  a  similarity.  In  some  parts  these  difierenoes  are  greater  than 
in  others.  The  head  is  the  part  that  bears  the  greatest  resemblance 
through  the  whole  class. 

As  far  as  I  know  they  are  quadrupeds,  and  all  are  doven-footed,  or 
have  a  tendency  to  cloven  feet,  as  in  the  camel ;  in  general  they  have 
two  anterior  large  ho(^,  and  two  small  posterior  ones. 

Most  of  them  have  horns,  both  male  and  female,  although  not  all ; 
and  in  some,  the  males  only  have  horns,  as  in  some  deer.  The  colour 
varies  very  much ;  but,  whatever  it  is,  the  belly  is  always  white. 

The  head  is,  in  general,  somewhat  pyramidal  or  conical,  at  the  upper 
part  largest,  havii^  four  sides  and  as  many  angles,  becoming  smaller 
and  rounder  downwards  towards  the  mouth,  and  at  the  mouth  swelling 
laterally.  The  axis  of  the  head  is  nearly  at  right  angles  with  the  neck. 
The  neck  is  in  general  long  and  commonly  round,  although  not  in  all ; 
and  is  hollow  or  curved  on  the  upper  part  from  the  shoulder  to  the 
head.  They  are,  in  general,  thin  from  side  to  side  forward,  and  swelling 
out  towards  the  belly,  becoming  there  very  round  and  big;  towards 
the  hips  and  thighs  they  become  rather  thinner. 

The  legs  in  general  are  slender  for  the  size  of  the  body,  especially  the 
metatarsal  and  metacarpal  bones;  and  the  hind  leg  generally  stands 
more  under  the  belly  than  in  most  other  animals. 

The  horns,  of  those  that  have  them,  generally  arise  frx>m  the  upper 
and  fore-part  of  the  head ;  but,  in  the  elk,  they  arise  just  above  the 
eyes,  the  head  rising  considerably  higher;  and  they  vary  from  one 
another  considerably.  They  may  be  divided,  first,  into  two  classes, 
*  horns '  and  '  bones '  [or  antlers]. 
The  ears  are  pretty  laige,  erect,  becoming  very  broad,  forming 
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hollow  conical  tube,  whose  mouth  or  base  is  cut  obliqaely ;  and  in  some 
they  are  flattened^  making  an  oval ;  in  otheis  they  do  not  spread  or 
become  wide  and  flat,  but  only  gradually^  becoming  a  section  of  a  large 
end  of  the  point. 

The  tail  yaries  very  much  in  the  different  kinds  both  in  sixe  and 
length. 

The  external  parts  of  generation,  both  male  and  female,  are  very 
similar  in  all  the  different  species. 

The  toft  of  hair  which  hangs  down  £rom  the  orifice  of  the  prepuce  is 
pretty  common  in  this  class,  and  seems  intended  as  a  director  for  the 
urine  downwards:  those  that  have  it  not,  have  the  orifloe  projecting, 
and  pointing  downwards. 

-  There  are  eight  fore^teeth  in  the  lower  jaw,  and  six  grinders  on  each 
side  of  each  jaw\ 

The  stomach  seems  pretty  similar  in  all  the  classes ;  consisting,  first, 
of  a  large  infusing  bag,  preceding  rumination;  the  second  follows 
rumination,  is  honeycombed,  and  farther  prepares  the  food  for  diges- 
tion; the  third  is  formed  with  a  number  of  broad  valves  ruxming 
parallel  to  each  other,  something  similar  to  the  valvule  oonniventes  in 
the  human,  and  stUl  farther  prepares  the  food  for  digestion ;  the  fourth 
is  the  true  digesting  stomach,  having  some  valves  running  in  a  spiral 
direction.  The  three  first  bags  of  the  stomach  of  these  animals  are 
covered  by  a  pretty  thick  cuticle,  which  is  much  more  easily  separated 
than  the  common  cuticle  of  the  skin ;  a  smaller  degree  of  putrefaction 
or  of  scalding  separates  it. 

The  spiral  turns  of  the  colon  make  difltiTignishing  marks  between 
some  of  the  different  genera. 

The  dung  is  of  two  kinds;  one  consists  of  compound,  hard,  knotted 
bodies,  of  an  oval  figure,  whidi  seem  to  be  formed  in  that  part  of  the 
colon  whidi  runs  along  the  edge  of  the  mesentery;  such  as  is  produced 
firom  sheep,  goats,  &c.  The  other  kind  is  soft,  which  seems  to  be 
owing  to  the  colon  taking  a  shorter  course  across  the  mesentery,  vix. 
near  its  root ;  this  kind  is  most  remarkable  in  the  cow.  But  there  is 
to  be  found  all  the  intermediate  states  of  consiBtence,  of  which  the 
dung  of  the  nylghau,  also  that  of  the  elk,  are  instances :  the  elk's 
dung  is  a  good  deal  similar  to  that  of  a  horse.  The  difference  in  the 
cotyledons  is  another  distinguishing  mark  of  this  species. 


^  [The  dental  formula  of  the  true  ruminante  is : — 

the  aberrant  Camelidm  offer  some  modifications,  by  whiob  they  approach  the  more 
general  artiodadyte  type.    See  my  *  Odontography,'  pp.  627-543.] 
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The  ereotion  of  the  penis  does  not  make  an  increase  of  8i£e  and 
lengthy  as  in  many  other  animals. 

They  hardly  ever  sweat,  when  hard  worked,  or  hard  ran ;  but  have  a 
vast  increase  of  secretion  from  the  mouth  and  lungs.  This  observation 
I  made  in  Portugal^  where  they  work  their  oxen  very  hard,  and  in  a 
warm  cUmate. 

Their  fat,  in  general,  is  very  hard,  or  what  is  called  '  tallow  ^.' 

The  other  parts  of  this  class  are,  either  in  common  with  those  of 
some  other  animals,  as,  e.  g.,  the  cloven  foot  is  with  that  in  the  hog-kind*; 
or  they  are  not  constant  in  the  class,  as,  e.  g.,  the  honis,  number  of 
teats,  Ac, 

They  all  live  upon  vegetables. 

The  difPerent  cavities  belonging  to  the  stomach  of  young  ruminating 
animals,  do  not  bear  the  same  proportion  in  size  that  they  do  in  the 
adult,  or  that  they  do  wiien  they  feed  themselves,  or  leave  off  sucking^ 
A  calf,  for  instance,  has  no  occasion  for  the  first  cavity  or  reservoir ; 
nor  probably  much  occasion  for  either  the  second  or  third  cavities ;  but 
it  has  for  the  fourth ;  therefore  this  cavity  is  of  ^ill  size  [in  proportion 
to  the  body] ;  but  I  imagine  that  the  first  three  cavities  soon  begin  to 
increase,  and  much  faster  than  the  fourth,  so  as  to  bear  to  it  a  greater 
proportionate  size. 

Many  of  this  class,  as  the  bull,  stag,  &c.,  have  a  tuft  of  long  hair 
h«n£ing  firom  tiie  orifice  of  the  prepuce,  which  serves  as  a  director  for 
the  urine  downwards :  the  elk  has  not  this  hair,  but  in  him  the  orifice 
is  downwards. 

The  cotpus  spongiosum  runs  along  the  under  surface  of  the  penis ;  it 
begins  at  the  bladder,  surrounding  the  membranous  part,  which  is  very 
long,  then  swells  into  the  bulb,  which  is  pretty  thick,  and  from  thence 
it  passes  forwards,  beooming  smaller  and  smaller,  to  the  anterior  end, 
where  it  forms  distinct  veins,  ramifying  upon  the  body  of  the  penis  and 
forming  a  kind  c^  glans.  That  part  which  surrounds  the  membranous 
part  of  tiie  urethra  is  made  up  of  a  plexus  c^  veins  running  parallel  to 
one  another,  and  in  the  direction  of  the  urethra,  communicating  freely 
with  one  another.  The  bulbous  part  has  these  veins  running  in  a 
greater  variety  of  directions  to  make  up  a  thicker  body;  but,  as  we 
trace  this  body  forwards,  we  find  it  becoming  more  distinct,  and  at  last 
[lesolved]  visibly  into  two  or  three  longitudinal  veins,  running  parallel 
to  one  another.     This  structure  admits  of  a  freer  passage  for  the 

»  [In  1761-1763:  see  voL  L  pp.  327,  341.] 

'  ["  I  found  the  elk  good,  solid,  wholesome  meat,  yery  like  beef,  but  the  fat  is 
disagreeable  to  eat :  it  is  white  and  hard,  getting  cold  as  it  were  immediately  in  thq 
mouth."—*  SoUtary  Rambles,'  PaUiser,  p.  126  (1853).] 


132  BUMINANTIA* 

blood  from  the  hvJb   forwards^  than  if  they  had  ran  in  yaiions 
directions. 

The  penis  of  this  dass  is  long,  small,  and  pointed  at  the  end,  which 
is  often  a  little  twisted.  It  lies  along  the  bellj  its  whole  length,  dose 
to  the  abdominal  mnsdes,  making  a  ridge,  or  rising  there,  similar  to  a 
cataneous  vein  in  a  man's  arm ;  and  adhering  to  these  musdes  for  more 
than  one  half  of  its  posterior  end ;  it  becomes  loose,  or  not  attached, 
at  its  anterior  end.  The  attached  part  is  only  half  covered  with  tme 
skin,  or  the  skin  here  is  to  be  considered  as  only  laid  over  it.  The 
nnattcuihed  part  is  what  may  be  called  ^gLans,'  or  is  similar  to  that 
body,  in  not  being  covered  with  common  skin,  and  having  a  prepuce, 
reflected  covering,  or  hood. 

This  sheath,  or  prepuce,  is  covered  on  the  lower  side  by  the  common 
skin  of  the  abdomen,  in  the  same  manner  as  the  other  parts  of  the 
penis  are.  At  the  anterior  end  of  this  sheath  is  a  perforation,  which  is 
continued  through  the  common  integuments  a  little  way  behind  the 
navel ;  at  which  oriflce  in  some,  there  is  a  tuft  of  hair,  as  in  the  bull 
and  deer ;  in  others,  a  projecting  ring,  as  in  the  ram.  As  this  sheath 
is  covered  by  the  common  integuments,  stretched  over  it  in  common 
with  the  other  parts,  it  has  no  retracting  motion  over  the  loose  part  of 
the  penis ;  therefore  in  an  erection  the  penis  passes  forwards  through 
the  orifloe,  and  inverts  the  true  prepuce;  by  whidi  means  it  covers  a 
portion  of  the  penis  which  lies  in  the  cellular  membrane  behind  the 
loose  end;  which  makes  the  loose  projecting  part  seem  much  longer 
than  what  it  is  in  the  relaxed  state. 

When  the  animal  makes  water,  it  makes  it  into  this  prepuce,  which 
has  a  small  motion  in  it,  and  squeezes  it  out  at  this  oriflce ;  but  with 
no  force :  so  that  the  hair,  in  those  which  have  it,  conducts  it  down ; 
and  the  projecting  ring,  the  mouth  of  which  is  directed  down,  also 
guides  the  water  down. 

Near  its  posterior  end,  the  penis  makes  a  turn  upon  itself,  when  in 
the  relaxed  state,  which  allows  it  to  lie  in  a  shorter  space  than  it  other- 
wise could  do.  The  penis  is  made  up  of  two  distinct  bodies,  viz.  of 
corpus  cavemosnm  and  spongiosum;  although  these  names  do  not 
convey  a  just  idea  of  the  true  structure.  The  corpus  cavemosum  has 
a  veiy  strong  thick  tendinous  coat,  and  the  fibres  which  divide  the  cavi- 
ties into  cells  are  also  pretty  strong  and  tendinous.  The  communicatioa 
from  ceU  to  ceU  is  not  very  free. 

The  muscles  of  these  parts  are  very  strong,  as  they  have  a  great 
way  to  throw  both  the  semen  and  the  column  of  blood  whidi  [in  the 
cavernous  and  spongy  tissues]  follows  that  fluid.  The  erectores  are 
short  and  thick,,  a  great  part  of  them  arising  from  the  ischium  below, 
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passing  over  the  cros^  and  inserted  into  the  pubis ;  so  that  when  they  act, 
they  compress  this  body,  by  bringing  themselves  into  a  straight  line. 

The  membranons  part  is  covered  by  a  strong  muscular  coat  which 
lias  a  kind  of  seam  or  middle  line,  both  along  the  upper  and  lower 
surfaces,  so  that  the  fibres  are  semicircular.  The  acceleratores  are 
very  strong,  thick  muscles,  arising  from  the  crura  on  both  sides,  and 
meeting  in  a  middle  raph^. 

Besides  these  muscles,  which  are  in  general  common  to  all  animals 
of  this  order,  there  are  two  long  slender  muscles  that  take  their  origin 
from  the  [anterior  commissure  of  the  sphincter  ani]. 

[Family  CAMELIDjE.] 

Or  THE  Camel  {^Camehts  dramedarius,  L.] . 

The  hump  on  the  back,  in  a  lean  cameP,  is  a  pretty  loose  strong 
cellular  membrane,  which  I  suppose  is  filled  with  fat :  it  has,  perhaps, 
somewhat  the  appearance  of  being  gristly. 

There  is  a  membrana  nictitans.  The  inner  surface  of  the  eyelids, 
at  the  inner  canthus,  is  filled  with  the  orifice  of  the  ducts  of  glands ; 
but  I  could  not  find  the  lacrymal  gland,  nor  the  puncta  lacrymalia. 
There  is  the  light  colour  [tapetnm]  at  the  bottom  of  the  eye. 

The  cartilages  of  the  first  two  ribs  articulate  with  the  sternum. 
There  is  an  elastic  fitscia  all  along  the  belly.    The  pelvis  is  wide. 

The  heart  terminates  in  a  point  at  the  apex,  like  an  oxSs.  The 
lungs  have  only  one  lobe  on  each  side,  and  the  lobulus  medius,  which 
is  [an  appendage  to  the  right  lung]. 

The  duodenum  passes  down  the  right,  is  long  and  convokited,  then 
passes  up>  in  which  course  it  is  attached  to  [the  mesentery  ?],  then  crosses 
the  body  to  the  left  behind  the  rectum^. 

The  clitoris  is  external,  similar  to  that  of  the  rat ;  it  is  like  a  kind  of 
nipple ;  it  runs  seipentine ;  and,  where  it  passes  along  the  prepuce,  it 
is  attached  to  it,  and  is  only  like  a  ridge.  It  has  a  pretty  laige  prepuce. 
The  plexus  retiformis  consists  of  two  thick  bodies,  which  become  very 
large  when  blown  into.  There  is  a  common  uterus,  but  no  regular 
OS  tincae ;  the  uterus  begins  by  a  broad  semilunar  valve ;  a  succession 
of  which  valves  are  placed  in  the  common  uterus  in  opposite  sides  of 
the  cavity,  but  not  in  opposition  to  one  another  so  as  to  be  in  pairs. 


1  [Hunt  Prep.  No.  1840.    Hunter  dinected  and  doiyed  preparationfl  from  both 
the  one-humped  camel  or  dromedary,  and  the  two-humped  or  Bactnan  camel.] 
*  [Home,  Comp.  Anait.  i.  p.  464.] 
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This  is  somewhat  like  the  bottom  of  the  vagina  in  the  cow,  sheep,  &c. 
There  are  two  horns  to  the  uterus,  which  are  short ;  the  inner  surface 
is  pretty  smooth ;  not  protnberated,  as  in  the  cow\  There  is  a  large 
capsula  ovarii,  which  has  a  kind  of  double  pouch ;  one  very  long',  the 
other  not  so  deep. 

[Pygmy  Musk-dber^  Moschus  {Trofftdus)  iCancAi/ ?  *} 

A  small  ruminating  animal,  from  the  Prince  of  fVales's  Island, 
called  a  Deer  :  given  me  by  the  Duke  of  Portland. 

It  is  about  the  size  of  a  common  cat,  of  a  reddish-brown  colour  on 
the  back  and  sides,  but  white  on  the  under  sur£EU»  and  inside  of  the 
legs^.  It  has  pretty  short  and  rather  broad  ears;  laige  eyes;  no 
gland  at  th^  inner  canthus' ;  tail  short;  it  is  cloven-footed,  with  two 
back-hoo& :  has  four  nipples.  The  termination  of  the  vagina  is  hardly 
peaked. 

It  appears  to  have  but  two  cavities  to  the  stomach :  however,  the 
second,  although  not  so  dbtinctlj  a  ba^  as  in  many  others  of  this 
order  of  animals,  yet  we  can  see  to  be  in  a  slight  degree  honey- 
combed :  and,  if  we  were  to  take  our  account  of  such  stomachs  from 
this,  we  should  not  from  it  alone  be  led  to  suppose  these  to  be  two  cavi- 
ties. It  has  no  third  cavity,  viz.  the  *  book '  [lamellated  bag  or  *  psalte- 
rium '] ;  but  the  true  stomach,  which  is  the  fourth  in  most,  is  long. 
From  this  account  this  animal  has,  in  reality,  only  two  distinct  cavities 
to  its  stomach*. 


^  [There  are  no  uterine  or  maternal  ootyledonfl,  no  foetal  ootjledonB  being  developed 
on  the  chorion.] 

^  [The  *  very  long '  pouch  would  seem  to  apply  to  the  space  included  between  two 
of  the  lox]|gitudinal  folds  of  the  aperture  of  the  Fallopian  tube,  whieh  is  expanded  to 
form  the  pouch,    See  Hunt.  Freps.  Nos.  2766, 2767.] 

3  [The  skeleton  of  this  animal  is  No.  3499,  Osteol.  Series.] 

^  ["  Moschus  Kanchilj  Baffles,  dorso  saturate  rufo-fusco, — ventre  artuumque  latere 
intemo  albis/'-^Fischer,  Synops.  Mamm.  Sto.  1829,  p.  440.  The  animal  may  have 
been  brought  from  Java  to  Fulo  Fenang,  and  thence  to  BngUmd.] 

»  [Hunt  Frep  No.  1786.] 

*  [This  modification  of  the  ruminant  stomach  I  found,  by  dissection  of  species  of 
TrofftUus,  Frisson,  at  the  Zoological  Gardens,  in  1837,  to  be  characteristic  of  that 
genus  of  pygmy  deer  (Quarterly  Journal  of  the  Geological  Society,  1848) :  the 
description  of  the  Hunterian  preparation  of  the  ruminant  stomadi,  No.  554,  in 
which  the  absence  of  the  longitudinal  lamellse,  characteristic  of  the  third  cavity,  is 
noted,  was  published  in  the  first  volume  of  my  '  Physiological  Catalogue,'  4to.  1833  ; 
and  the  structure  is  there  referred  to  a  small  ruminant^  "  probably  of  the  genus 
Moschv^  Linn.,"  p.  165.  Sir  Ererard  Home,  as  usual,  merely  copies  the  name  of  the 
animal  as  given  in  the  Hunterian  MS.,  without  any  attempt  to  determine  the 


^w 


TRAGULUS  KANCHIL.  135 

The  duodenum  passes  down  the  right,  and  then  makes  a  pretty  quick 
bend  across  the  spine  and  up  to  the  left,  attached  in  this  course  to  the 
turns  of  the  colon.  The  jejunum  and  ileum  are  small  and  of  consider^ 
able  length.  The  csecum  is  pretty  long,  and  is  the  largest  intestine ;  it 
passes  up  the  abdomen  on  the  right  side.  The  colon  makes  a  turn  on 
and  behind  itself  towards  the  left,  behind  the  root  of  the  mesentery,  and 
passes  down  behind  that  membrane  between  the  caecum  and  small  intes- 
tines, and  makes  two  complete  turns  within  itself;  but  the  last  passes 
down  behind  the  others  some  way\  It  is  then  reflected  back,  making 
as  many  turns  between  the  others ;  sweeps  roimd  the  mesentery  just 
within  the  small  intestines,  joins  the  duodenum,  going  back  the  same 
course  towards  the  right,  and  becoming  here  laiger ;  it  then  makes  a 
sweep  to  the  left,  before  the  root  of  the  mesentery,  and  passing  down, 
commences  the  rectum,  which  has  a  cuticle  a  little  way  up. 

The  liver  has  only  one  lobe ;  however,  the  lobulus  Spigelu  is  pretty 
distinct.  There  is  a  gall-bladder  of  a  globular  figure,  which  is  attached 
by  a  pretty  broad  surface  to  the  under  flat  surface  of  the  liver.  The 
hepatic  duct  is  .short,  and  enters  the  C3rstic  near  the  bladder ;  there 
IS  a  long  small  common  duct  passing  to  the  duodenum.  The  pancreas 
shows  nothing  uncommon,  the  kidneys  are  conglobate. 

Female  Parte  of  Generation*, — ^I  have  observed  that  it  has  hardly  any 
'  peak '  at  the  beginning  of  the  vagina.  The  vagina  is  wide,  and  at  the 
upper  part  has  hardly  any  of  that  valvular  structure  we  find  in  the 
ruminants.  The  uterus  soon  divides  into  the  two  horns,  which  are 
pretty  large  and  not  long ;  having  none  of  the  buttons  for  the  coty- 
ledonB*.  At  the  termination  of  the  horns  there  is  a  fringe,  in  which 
the  Fallopian  tube  opens  or  begins.  The  Fallopian  tube  passes  on  the 
capsola  of  the  ovarii,  in  such  a  quick  serpentine  course,  as  to  make  the 
edge  appear  scolloped :  the  capsula  is  large. 


spedfis ;  and  writes : — "  In  the  amall  deer  from  Prince  of  Wales^s  laland  in  the  East 
Oldies,  which  differs  from  the  rest  of  its  tribe  in  haring  no  third  oaritj  to  the 
stomach,  the  cecum  is  lai^ger,  longer,  and  the  rectum  of  unusual  size.'* — Comp.  Anat. 
ToL  i.  p.  466.  This  modification  of  the  ruminant  stomach  in  the  Moachus  (  T^offulus) 
Javanicus  is  described  and  figured  hy  Profl  Bapp  in  Wiegmann's  'Arcfaiy  frir 
Naturgeschichte,'  1843,  p.  43.  The  true  musk-deer  (Mosckus  moackifertis,  linn.)  has 
the  psalterium  normally  dereloped,  and  this  adds  to  the  utility  of  the  distinct  generic 
name  for  the  smaller  chevrotains :  they  may  be  said  to  retain,  with  their  diminutiye 
size,  an  embryonal  simplicity  of  the  ruminant  digestiye  organ.] 
1  [Hunt  Pipop.  No.  735.]  «  [Hunt  Prop.  No.  2764.] 

*  [This  would  imply  that  the  chorion  had  a  uniform  rillosity,  as  in  the  camel- 
tribe,  and  be  another  argument  for  the  generic  distinction  of  TragtUus.^ 
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[Family  CERVIDjE.^ 

Of  the  Dber-tbibe. 

The  parts  which  are  commonly  called  honis  in  this  animal  ore  in 
their  stnicture  or  constituent  parts  not  in  the  least  what  is  properly 
called  '  horn ;'  they  consist  of  a  trae  bone,  having  all  the  properties  of 
bone,  and  only  partaking  of  the  horn-nature  in  their  use  ^ 

Deer  shed  their  antlers  much  about  the  same  time  they  shed  their 
hair*  One  sees  a  good  reason  for  their  shedding  their  hair,  more  espe- 
cially in  climates  where  the  seasons  are  very  different ;  but  we  do  not 
see  BO  good  a  reason  for  their  shedding  their  antlers.  Indeed,  as  they 
do  shed  them,  they  become  stationary  [as  to  growth]  as  long  as  the 
shedding-hair  does ;  and,  therefore,  they  are  obliged  to  be  shed,  year 
after  year,  till  the  deer  'becomes  '  full-headed.'  But  it  does  not  seem 
necessaty  after  that  period;  for  the  horn  does  not  wear  out  in  one 
year.  However,  it  may  be  observed,  that  if  a  horn  breaks,  or  is  wont 
out,  it  cannot,  from  the  mode  of  growth,  be  replaced  but  by  shedding. 

I  believe  that  the  exfoliation  of  horns  is  owing  to  the  first  mode  of 
absorption,  viz.  interstitial  absorption,  which  renders  the  attached  part 
soft,  so  as  to  break  easily  off. 

When  the  antler  is  shed,  we  find  a  ridge  rises  round  its  root  which 
is  the  stock  or  living  part^  on  which  the  antler  forms,  becoming  vascular 
and  spongy.  At  this  time  the  head  of  the  deer  becomes  tender,  and  he 
is  loath  to  use  his  antlers,  allowing  those  to  butt  him  which  he  butted 
before.  The  process  of  shedding  (I  have  observed)  is  first,  the  knob  on 
which  the  antler  is  formed  becomes  soft,  and  so  much  so,  that  the  antler 
breaks  off,  and  the  surface  bleeds.  This  is  similar  to  the  first  process 
or  stage  of  exfoliation,  but  it  has  not  the  second,  or  suppuration. 

One  might  suppose,  when  the  [base  of  the  antler]  became  soft,  that 
from  their  weight  and  size,  they  broke  off  before  the  second  had  time 
to  take  place ;  but  the  same  thing  happens  when  the  antler  has  been 
cut  off  dose  to  the  head. 

When  this  period  comes  on,  the  deer  seem  to  be  uneasy,  probably  the 
part  itches,  and  they  are  rubbing  the  horns  against  something,  and  at 
last  knock  them  off.  This  is  done  although  the  part  is  tender,  which 
gives  me  the  idea  that  the  part  is  very  itchy. 

Soon  after  the  antler  is  broken  off,  the  ridge  which  began  to  rise  all 

round  grows  thicker,  and  is,  as  it  were,  continued  over  the  surface  from 

*  .  I.  ■    ■  .  .  Ill 

*  [On  account  of  this  distinction  the  horns  of  deer  are  called  '  antlers,'  and  that 
technical  term  will  be  substituted  in  the  text] 
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•which  the  bone  came  off,  till  the  whole  bone  is  a  uniform  knob  of  a 
iark  brown  colour. 

The  first  formation  of  this  substance  is  a  soft  membranous  pulp 
shooting  out  from  this  knob,  which  is  extremely  yascular,  and  is  covered 
by  a  tendinous  or  periosteal  membrane  leading  from  the  periosteum  of 
the  head,  by  a  cutis  and  cuticle  also  leading  from  those  of  the  head,  and 
by  hair  of  a  particular  kind.  This  menvbranous  pulp  becomes  more 
solid  and  cartilaginous,  and  a  bony  construction  is  set  up,  first  from  the 
knob  which  shoots  a  bony  matter  into  this  pulp ;  or,  that  part  of  the 
pulp  which  is  first  formed,  or  next  to  the  knob,  becomes  first  bony* 
As  the  body  of  the  antler  advances,  this  pulpy  substance  is  continued 
to  be  formed  upon  it,  and  then  it  undergoes  the  same  changes  as  above 
described  \ 

The  most  singular  circumstance  about  these  parts  is,  iheir  being 
changed  every  year. 

Loose  Notes. 

The  deer  casts  his  antlers  with  Ids  hair.  Why  he  should  do  this  I  do 
not  know ;  or  rather,  upon  what  principle.  If  it  had  been  hair  or 
horn,  one  could  see  the  connexion.  One  reason  may  be  assigned :  the 
antlers  become  dead  as  the  hair  does. 

Why  do  all  the  deer-tribe  cast  their  antlers  ?  They  do  not  appear  to 
break  off  so  easily  or  commonly  as  to  require  a  yearly  renewal.  Is  it 
because  the  buck  might  be  ndschievous  to  the  fawn,  and  he,  therefore, 
is  rendered  inoffensive  at  that  season  ? 

When  bucks'  antlers  are  growing  they  are  very  careM  how  they  run 
their  heads  against  an3rthing,  nor  do  they  then  fight  with  their  antlers 
or  heads,  but  strike  with  their  fore-feet. 

We  may  observe  that,  in  general,  the  parts  of  animals  which  are 
essential  to  life  or  to  the  animal  economy,  are  constant,  and  that  the 
female  has  them  as  well  as  the  male.  But  we  find  that  the  males  have 
often  parts  for  offence  or  defence  which  are  not  to  be  found  in  the 
female.  The  great  marks  of  distinction  between  the  two  sexes  have, 
generally,  an  immediate  relation  to  this,  viz.  offence  and  defence; 
where  there  is  not  this  relation,  in  parts  in  which  the  male  differs  from 
the  female,  it  would  seem  to  be  beauty  alone  that  nature  considered ;  as 
in  the  male  such  parts  are  always  more  beautiful. 

The  cock  has  his  spurs,  which  are  the  immediate  parts  for  offence. 
He  has  strength  of  limb  for  the  use  of  them ;  and  he  has,  besides,  addi- 
tional strength  of  other  parts,  which  are  common  to  him  and  the  female. 

*  [The  Bereral  stagee  and  circunutanoeB  in  the  derelopment  of  the  antler  in  ttie 
fallow-deer  (Cermis  Dama),  are  exemplified  in  the  Hunt  Prepe.  Noe.  163 — 187  4 1406.] 
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He  has  his  comb  in  eommon  with  the  fbmale ;  but^  as  its  difference 
£rom  that  of  the  female  renders  it  more  beantifdly  it  is  reasonable  to 
suppose  that  beauty  is  the  principle  of  the  distinction. 

The  bull  has  his  horns  of  offence :  the  female  has  them  also.  His, 
however,  are  stronger,  and  every  way  better  adapted  for  greater  execu- 
tion. He  has  therefore  his  head  and  neck  of  strength  equal  to  the 
shape  of  his  horns :  his  very  i^pearance  carries  along  with  it  the  idea 
of  irresiBtilMlity. 

There  are  animals  whose  parts  of  offenee  and  defence  serve  another 
and  more  useful  purpose,  viz.  the  procuring  their  food.  In  that  case, 
as  I  said  before,  such  use  being  one  of  the  essentials  of  life,  therefore 
the  females  have  them  in  ocmimon  with  the  male,  and  in  proportion  to 
the  strength  and  aze  of  the  body.  The  talons  of  a  Hon  serve  both  iar 
offence  and  defence  and  killing  their  prey :  therefore  the  last  use  obliges 
the  female  to  have  them  also. 

The  horse  has  his  tusk  for  laying  hold  of  others,  which  the  mare  has 
not.  It  may  be  remarked,  that  although  many  females  have  not  the 
parts  of  offence,  yet  they  fight  exactly  in  the  same  manner  as  the  males 
do.  For  example,  a  hen  fights  in  the  same  manner  as  the  cock,  and 
even  the  bull  without  horns  affects  to  use  them. 

Males  most  conmMHily,  at  certain  times  of  the  year,  are  pretty  nearly 
upon  a  footiQg  with  the  females,  as  to  offence  and  defence ;  they  are 
perfectly  harmless  with  one  another.  This  principle  is  most  remarkable 
in  the  wild  animals,  the  females  of  which  have  their  particular  seasons 
for  receiving  the  male.  Most  probably  we  should  find  the  same  hold  as 
strictly  true  with  the  domesticated  animals,  if  they  were  left  as  much 
to  a  state  of  nature :  but,  in  them,  the  female  is  better  fed ;  the  altera- 
tions of  the  seasons  are  not  so  distinct ;  they  are  more  blended  into  one 
another :  therefore,  the  particular  inclinations  are  oftener  excited  and 
gratified ;  the  inclinations  and  vigour  of  the  males  are  kept  more  afloat. 
This  is  still  more  remarkable  in  those  males  which  have  a  plurality  of 
females,  as  it  is  seldom  but  that  there  may  be  one  or  more  females 
keeping  up  the  disposition  in  the  male ;  this  is  most  remarkable  in  the 
common  barn-fowl. 

After  premising  so  much,  it  will  not  appear  far-fetched  to  say  that 
the  antiers  of  the  deer-kind  are  principally  for  the  offence  and  defence 
of  the  animal  in  the  time  of  the  rutting  season, — a  time,  and  the  only 
one,  that  excites  enmity  in  the  males  towards  one  another.  They  are 
completely  formed  by  this  season,  and  they  soon  begin  to  fall  after  it ; 
although  they  do  not  fall  so  very  soon,  yet  the  preparation  tending  to 
this  is  soon.  They  are  not  complete  till  September,  and  they  are  fiollen 
by  March. 
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The  antlers  of  a  buck  are  not  always  followB ;  sometimee  one  haa 
one  or  more  branches  more  than  the  other :  when  that  is  the  case,  the 
branches,  or  some  one  branch,  of  the  antler  that  has  fewest,  are,  or  is, 
lai^r  than  the  corresponding  branches  or  branch  of  the  other  antler ; 
so  that  the  quantity  of  bone  is  pretty  equal  on  both  sides. 

Mr.  Gartwright,  Capt.  Cartwright's  brother,  went  to  see  the  rein- 
deer at  Hackney,  from  either  Norway,  Denmark,  or  Sweden;  and 
he  said  that  they  were  exactly  similar  to  those  on  the  coast  of 
Labrador. 

The  Deer  [Cervu$  Dama,  Linn.^]. 

The  stomach  of  the  deer  is  as  in  the  nylghau ;  also  the  epiploon 
and  duodenum ;  only  no  mesentery^.  The  edge  of  the  [intestinal  or 
true]  mesenteiy  is  very  oblique,  almost  horiiontal.  There  is  one  lym- 
phatic [lacteal]  gland  running  along  it.  The  ileum  passes  into  the 
colon  on  the  right,  not  on  the  edge  of  the  mesentery,  but  on  its  anterior 
surface,  or  on  that  part  which  is  attached  to  the  caecum.  This  is  pretty 
large,  about  one  foot  long,  and  passes  up  to  the  colon,  attached  to  the 
ileum  by  the  mesentery'.  The  colon,  at  first,  makes  a  pretty  quick 
turn,  as  in  the  figure  %  anid,  as  it  were,  towards  the  left  behind  itself, 
and  begins  to  make  very  irregular  turns  upon  itself ;  it  then  gets  on 
the  left  and  posterior  sur&ce  of  the  mesenteiy,  passing  up  towards  the 
beginning  of  the  jejunum ;  then  follows  the  course  of  the  duodenum, 
gets  on  the  right  of  the  root  of  the  mesentery,  crosses  it  on  the  ante- 
rior part  to  the  left,  and  passes  down  the  back  near  its  middle  to  the 
pelvis.  The  b^mning  of  the  ooikm  is  large ;  but  becomes  small  when 
it  is  a  little  advanced  in  its  first  torn,  and  the  straight  part  is  also 
larger :  it  is  in  these  turns  that  the  feces  get  into  their  divisions  or 
peUets. 

The  liver  is  wholly  on  the  right  side,  is  flat,  and  one  body  with  a 
fissure  for  the  vein ;  part  of  it  lies  behind  the  Httie  epiploon,  but  is  not 
a  distinct  lobe.    There  is  no  gall-bladder. 

The  right  kidney  is  the  highest,  and  lies  before  the  left  of  the  spine, 
not  in  the  loins :  that  space  is  occupied  by  the  first  bag  of  the  stomach. 
There  is  one  superior  vena  cava.  The  vena  aiygos  on  the  left  side  passes 

>  [The  Hnnterian  preparations  aie  of  this  apeciM,  not  of  the  red  deer.] 

*  [Or  rather  no  *  metognstry,*  or  peritoneal  folds  unitiag  together  the  parts  of  the 
stomach.] 

*  [Home,  Comp.  Anst.  i.  p.  466.] 

^  [This  is  the  figure  engraved  in  Home,  tarn,  eit,  tab.  cxsxL  AU  the  plates  of  the 
' course  of  the  intestines*  in  this  woric  are  from  Hunter's  original  drawings,  now 
preserved  in  the  museum  of  the  Royal  Ooll^  of  Surgeons.] 
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over  the  root  of  the  left  lung,  and  enters  the  right  auricle  as  the  super- 
numeraiy  vena  cava  does^ 

Thb  Hoo-Deeb,  from  the  East  Indies  [Porcine  deer  of  Pennant 

{Cervus  porcinus,  Zimm.)]. 

The  one  from  which  I  take  this  description  was  a  male,  castrated.  It 
was  not  so  large  as  our  doe,  but  much  the  size  of  the  roebuck  in  Scot- 
land; also  much  the  same  colour.  It  had  no  horns,  but  that  was 
probably  owing  to  its  having  been  castrated.  The  eyes  were  rather 
hollo^,  which  gave  it  an  old  look.  The  ears  were  large,  thick,  especially 
at  the  root,  and  pretty  broad,  much  larger  than  our  deer's.  Its  mouth 
and  the  nose  were  rather  flat  laterally.    The  tail  was  short. 

The  stomach  is  very  similar  to  those  of  other  ruminating  animals. 
The  duodemmi  passes  down  the  right  side,  behind,  ai^d  a  little  more  to 
the  right  than  the  ascending  part  of  the  colon.  When  got  pretty  low 
down  it  bends  upwards  upon  itself,  and  then  crosses  the  spine  obliquely 
upwards,  towards  the  left  and  a  little  forwards,  passing  pretty  high 
before  it  becomes  loose:  it  then  forms  the  jejunum,  which  is  strung 
along  the  left  edge  of  the  mesentery,  which  mesentery  is  rather  narrow. 
On  this  course  it  is  rather  getting  towards  the  right,  or  perhaps  the 
middle  line  of  the  body,  and  its  lower  part  may  be  called  ileum.  This 
gut  winds  round  the  lower  end  of  the  mesentery,  and  gets  on  its  right 
edge  passing  up  before  the  spiral  turns  of  the  colon,  and  gets  alongside 
the  ceecum,  into  which  it  enters  on  its  left  side.  This  last  part  is  pretty 
straight. 

The  cfficum  was  rather  higher  than  common,  but  probably  this  was 
owing  to  its  containing  but  little.  It  terminates  in  the  colon,  which 
passes  up  the  right  to  the  crossing  backwards  of  the  beginning  of  the 
duodenum ;  then  would  seem  almost  to  bend  down  the  right  side  along 
with  that  gut,  or  between  that  gut  and  the  caecum.  It  then  bends 
back  behind  this  descending  turn,  and  passes  towards  the  left  and  a 
little  upwards  behind  the  root  of  the  mesenteiy,  and  begins  to  make 
spiral  turns  on  the  posterior  surface  of  this  membrane ;  when,  having 
made  two  complete  turns,  which  are  from  the  circumference  towards  a 
centre,  it  is  gently  bent  back  upon  itself,  in  between  the  former  turns, 
forming  two  complete  turns  or  rounds  back  including  the  one  that  keeps 
near  to  the  edge  of  the  mesentery,  which  might  be  called  a  straggling 
one.  The  colon  then  passes  towards  the  right,  behind  the  root  of  the 
mesentery,  following  nearly  back  again  its  first  turns  along  with  the 

1  [The  foBtal'  membraneB  and  coiyledons  of  the  fallow  deer  are  shown  in  Hunt. 
Prepfc  Noe.  3616,  3517.] 
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duodenum,  and  it  is  immediately  bent  back  towards  the  left  and  a  little 
forwards,  getting  before  the  root  of  the  mesentery,  and  winds  backwards 
towards  the  spine  on  the  left  of  the  root  of  the  mesentery,  and  then 
jmsses  down  the  back,  forming  the  rectum.  Besides  these  tarns,  spiral 
from  the  circumference  towards  the  centre,  and  again  from  the  centre 
to  the  circumference,  considering  it  as  if  on  a  plane,  they  are  spiral 
forming  a  small  cone,  being  convex  on  the  under  or  posterior  surfEu^ ; 
and  of  course  concave  on  the  fore-part,  but  which  is  not  seen,  from  the 
mesentery  covering  this  surfSetce^ 

There  is  no  gall-bladder.  The  epiploon  is  attached  forwards  to  the 
second,  third,  and  fourth  cavities  of  the  stomach ;  and  behind,  to  the 
first.  It  is,  at  these  attachments,  double ;  but  when  these  two  unite, 
they  seem  to  unite  into  one,  which  encloses  the  whole  intestine,  going 
round  and  round,  wherever  they  are  pendulous. 

There  are  two  puncta  lacrymalia.  The  gland  at  the  comer  of  the 
eye  in  some  deer^  is  hardly  visible  in  this. 

Female  Spotted  Deer,  from  Mr.  Snow  of  Harpur  Street  [^Cervus 

-Arw,  Erxl.?]. 

The  epiploon  covered  nearly  the  whole  of  the  intestines;  nothing 
being  seen  of  the  intestines,  upon  opening  the  abdomen,  but  the  csecum. 
It  is  a  bag,  or  double  membrane,  whose  attachment  above,  or  what  may 
be  called  its  mouth,  is  not  extensive.  The  anterior  attachment  is  to 
the  stomach ;  viz.  beginning  at  the  left  of  its  attachment  to  this  viscus, 
which  is  at  the  lower  part,  where  the  first  cavity  terminates  in  a  double 
end.  From  this  beginning  its  attachment  to  the  stomach  is  upwards 
towards  the  fourth  bag ;  then  towards  the  right  along  the  fourth  bag,  to 
the  b^;inning  of  the  duodenum ;  as  also  a  little  way  along  that  gut :  it 
then  becomes  attached  down  the  right  side  to  one  of  the  ascending  turns 
of  the  colon  for  4  or  5  inches,  and  makes  a  quick  turn  up  upon  the 
same  gut,  close  to  the  other,  which  attachment  is  continued  a  little  way 
towards  the  left ;  and  from  thence  it  passes  up  to  the  posterior  surfJEUse 
of  the  first  bag  of  the  stomach  to  joia  that  part  where  we  set  out  with 
our  description. 

The  duodenum,  near  its  beginning,  makes  a  short  turn  or  convolution ; 
then  passes  down  the  right  side,  attached  to  the  right  or  outside  of  the 
[first  ascending?]  turn  of  the  colon;  and,  when  got  below  the  kidney, 
it  makes  a  turn  upwards  and  towards  the  left,  obliquely.  When  got  to 
the  left  it  gets  upon  .the  left  edge  of  the  mesentery,  becoming  jejunum 

^  [Home,  Comp.  Anat  i.  p.  466.  tab.  cxxix.] 

'  [The  Hunt  Prep.  No.  2101  showB  this  gliiiid  or  ainiiB  in  the  rein-deer.] 
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and  ileum,  which  pass  down  on  that  edge,  making  masij  ahort  convolu- 
tions.  The  ileum  panes  upwards,  and  is  more  straight  at  its  termination 
than  in  the  rest  of  its  course ;  and  enters  the  colon  on  the  right  side. 
The  c8Bcam  lies  on  the  right  side;  its  lower  end  on  the  right  of  the 
peWis* 

(Cervus  Awia,  ErxL  foem.f) 

An  animal  to  external  appearance  of  the  deer-kind,  hut  rather  shorter 
legs,  and  hroader  ears,  without  antlers,  which  I  suppose  was  owing  to 
its  heing  a  female.  Brown  like  the  deer,  with  lighter  spots.  The  hair 
somewhat  like  the  musk-deer's,  but  not  so  strong.  The  arm  part  of  its 
fore-legs  was  thick  and  strong. 

The  stomach  is  like  that  of  a  goat.  The  duodenum  passes  down  the 
right,  not  yery  loose,  and  then  passes  up  again  behind  the  root  of  the 
mesentery,  before  it  becomes  loose.  The  jejunum  is  a  loose  gut,  strung 
to  the  anterior  edge  of  the  mesentery,  in  a  line  with  the  back.  The 
last  part  of  the  ileum  passes  up  almost  straight,  without  convolutions, 
to  near  the  emersion  of  the  duodenum,  or  root  of  the  mesentery,  along 
the  posterior  edge  of  the  mesentery ;  and  passes  into  the  csecum.  This 
is  on  the  right  of  the  mesentery,  lying  mostly  in*  the  direction  of  the 
body,  having  its  blind  end  towards  the  pelvis ;  it  is  the  largest  part  of 
any  of  the  guts.  The  colon  passes  to  the  left  sur&oe  of  the  mesentery, 
and  makes  several  oblong  spiral  turns  on  the  mesentery,  towards  the 
centre ;  then  is  winded  back  upon  the  former  tunis>  just  describing  as 
many  back  again.  Having  finished  these  corresponding  turns,  it  passes 
round  the  mesentery  pretty  near  the  ileum  and  jejunum,  to  the  root  of 
the  mesentery;  from  thence  it  passes  down  the  back  to  the  pelvis :  in 
this  last  place  it  forms  the  knotted  faeces.  The  colon  in  this  animal 
cannot  be  called  a  reservoir^  From  the  turns  of  the  colon,  this  deer, 
in  that  respect,  comes  nearest  to  the  goat  of  any  animal  that  I  have 
dissected. 

The  liver  is  but  small,  of  the  flat  kind,  and  has  but  one  lobe.  There 
is  no  gall-bladder. 

The  kidneys  are  like  those  of  a  sheep,  deer,  &c.  The  female  parts 
are  like  those  of  a  deer.    It  has  four  nipples. 

There  are  eight  incisor  teeth  in  the  lower  jaw ;  but  none  in  the  upper'. 

^  [Probably  referring  to  some  oxpitiaian  aa  to  the  use  of  the  huimui  colon  in  Uie 
Anatomical  Lectorea.] 

*  [Theae  notea  would  aeem  to  have  been  penned  at  an  early  period  in  Hunter's 
sootomical  reaeorohea.] 


CERVU8  TARAIYDXJS.  148 

Of  the  Rein-Dbeb  \^Cervus  taranduSf  Linn.^]. 

Hie  stomach  is  attached  pretty  mnch  to  the  diaphragm.  There  are 
four  caTities,  pretty  much  the  same  as  in  black  cattle.  The  lower  part 
of  the  first  cavity  [rumen]  is  forked,  viz,  right  and  left;  the  left  of  these 
two  terminations  is  the  diortest  and  smallest  The  villi  of  the  first 
cavity  are  very  long'. 

The  seebnd  is  the  honeycomb  cavity  [retioalnm],  bnt  the  cells  are 
not  deep. 

The  third  cavity,  or  *  parson's-book '  [psalteriom],  is  mnch  as  in  the 
other  common  ruminants.  The  fourth,  or  true  stomach  [abcmasos],  has 
the  same  shape  [as  an  ordinary  stomach]  and  some  longitudinal  rugsa^ 
as  is  common  in  this  class. 

The  contents  were  finer  and  firm^  in  each  stomach  [asseen  ficom  the 
first  to  the  fourth]:  they  were  very  green  in  the  first  three  cavities ; 
but  were  more  of  a  yeUoMr  colour  in  the  fourth.  Whether  this  was 
owing  to  ihe  bile,  or  to  the  vegetable  substance  having  become  yellow 
by  the  gastric  juice,  I  do  not  know. 

The  duodenum  near  its  beginning  makes  a  slight  fold  upon  itself; 
then  passes  down  the  right  side  attached  to  the  first  ascending  part  of 
the  colon ;  then  crosses  the  body  obliquely  upwards  behind  the  mesen- 
teiy  along  with  the  colon,  where  that  gut  passes  to  make  its  tarns  on 
the  posterior  surfiEice  of  the  mesentery. 

The  duodenum  ascends  as  high  on  the  left  as  its  beginning  on  the 
right ;  it  then  attaches  itself  to  the  edge  of  the  mesentery,  along  which 
the  small  intestine  passes  downwards  and  towards  the  right  again, 
making  very  short  convolutions  on  that  membrane ;  and  before  it  enters 
the  colon  on  the  right,  it  rises  higher  in  the  abdomen;  the  whole 
making  a  romid  sweep*. 

The  c»cmn  is  a  long  and  almost  straight  gut,  situated  on  the  right 
and  lower  part  of  the  abdomen,  with  its  blind  end  in  the  pelvis.  Its 
length  is  about  a  foot  and  a  half.  A  continuation  of  the  same  gat  or  colon 
passes  up  the  right  side  as  high  as  the  liver;  then  bends  quickly  back- 
wards and  down,  and  a  little  towards  the  right  upon  itself,  attended  by 
the  duodenum;  and  when  got  pretty  low  again  it  passes  across  the 
spine  towards  the  left,  and  upwards  behind  the  root  of  the  mesentery ; 
and  then  begias  its  is^iral  turns  on  the  posterior  surface  of  the  mesen- 

i  [Hunterian  specimeiiiB  of  ihe  aknll  and  anUen  form  No&  3517,  3519—3527,  &c. 
Oflteol.  Series.] 

«  [Hunt.  Prep.  No.  561.] 

'  ["The  whole  taking  a  drcoitona  course,"  &c. — ^Home,  Comp.  Anat.  i.  p.  467. 
tab.  czzrii.] 
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tery.  As  it  croeses  the  spine  it  becomeB  smaller  and  smaller,  and  where 
it  begins  to  make  the  tnniB  it  is  of  the  size  of  the  small  intestine. 
These  turns  are,  first,  six  in  number,  making  the  most  external  ones : 
these  are  not  circular  bnt  oblong ;  more  and  more  so  towards  the  last; 
so  far  as  for  the  sixth  to  run  parallel  with  each  other,  each  torn  making 
a  smaller  distance  laterally,  or  in  some  degree  within  the  other,  but  not 
so  much  so  at  what  may  be  called  the  ends,  although  at  the  lower  end 
they  are  pretty  much  so,  while  at  the  upper  end  the  second  rather 
projects  over  the  first,  the  third  over  the  second,  the  fourth  over  the 
third,  and  so  on. 

After  having  made  these  outer  turns,  the  intestine  bends  immediately 
back  upon  itself,  and  gets  more  on  the  inside  of  the  former,  and  follows 
the  same  course  backwards  upon  the  inside  and  between  the  former,  so 
as  to  be  seen  between  each  outer  turn :  when  it  has  finished  those 
internal  turns,  it  emerges,  and  takes  a  sweep  round  the  mesentery, 
surrounding  the  outer  base  of  the  whole  foro^r  turns,  and,  pretty  close 
to  the  small  intestines,  joi^is  the  ascending  part  of  the  colon  on  the 
right,  follows  the  course  of  the  colon  and  duodenum  towards  the  left, 
then  leaves  them  and  goes  much  higher,  and  then  bends  down  to  form 
the  rectum,  which  becomes  larger  and  lai^^er  to  near  the  anus. 

Before  these  turns  of  colon  can  be  [distinctly]  seen,  the  mesentery, 
with  the  whole  of  the  small  intestines,  must  be  inverted ;  for  they  are 
on  the  posterior  waxtace  of  the  mesentery,  the  mesentery  passing  over 
the  base  of  these  spiral  turns,  which  can  be  [faintly]  seen  through  the 
mesentery. 

The  epiploon  is  attached  to  the  right  side  of  the  left  division  of  the 
lower  part  of  the  first  stomach,  and  all  along  the  fore-part  of  that  great 
pouch,  about  the  middle  between  the  upper  and  lower  end,  towards  the 
right  side :  it  is  there  attached  all  along  the  fourth  stomach,  the  second 
and  third  being  too  high ;  then  to  the  beginning  of  the  duodenum ;  then 
across  the  abdomen  towards  the  left,  attaching  itself  to  the  first  bend 
of  the  colon,  across  to  the  root  of  the  mesentery,  &c. ;  finally  to  the 
posterior  surface  of  the  right  pouch  as  it  did  on  the  anterior  surface, 
and  so  into  itself  again.  Thus  the  right  division  of  the  lower  end  of 
the  first  stomach,  and  the  posterior  sur&ce  of  the  fourth  stomach,  are 
included  in  the  cavity  of  this  bag  or  epiploon.  The  lower  or  unattached 
edge  of  this  bag  is  somewhat  narrower  than  its  middle,  by  which  means 
it  is  obliged  to  be  concave  on  one  side,  which  is  adapted  to  the  general 
size  and  convexity  of  the  intestines  belonging  to  the  mesentery,  which, 
in  the  ruminants,  take  in  the  largest  part  of  the  colon. 

The  liver  has  one  lobe,  is  flat,  has  no  gall-bladder,  and  the  duct 
enters  the  duodenum  after  that  gut  has  made  the  first  turn  upon  itself. 
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It  does  not  enter  by  a  projection,  as  in  the  human,  bnt  rather  like  the 
ureter  [as  it  enters  the  bladder]. 

The  pancreas  I  could  not  make  out. 

The  spleen  is  broad,  and  attached  closely  to  the  left  side  of  the 
stomach  near  the  diaphragm,  as  in  this  animal  it  cannot  be  said  to  be 
in  a  doubling  of  epiploon. 

The  kidneys  are  conglobate. 

The  'bearing'  [external  female  part]  is  like  the  sheep's,  and  comes 
to  a  point,  in  which  is  the  ditons.  The  urethra  enters  the  Tagina 
about  4  inches  from  the  external  opening,  or  '  bearing.'  The  vagina  is 
large  until  it  comes  to  the  different  projecting  parts.  On  looking  on 
the  first  of  these,  we  see  both  first  and  second,  the  second  projectiog 
through  the  first.  These  projections  are  five  in  number,  becoming 
smaller  and  smaller  upwards,  and  then  the  uterus  or  yagioa  divides 
into  two  homs.  The  large  or  first  part  of  the  vagina  is  soft  in  texture, 
but  at  those  projecting  parts  it  is  firm.  The  uterine  horns  are  short, 
and  have  cotyledons.  The  ovaria  are  oblong.  The  capsula  ovarii  is 
hardly  deserving  that  name\ 

The  two  toes,  also  the  two  back  ones,  have  more  motion  than  is 
common  in  other  animals.  They  are  capable  of  spreading  veiy  con- 
siderably when  extended,  especially  the  two  large  ones ;  but,  in  their 
flexion,  they  come  close  together,  even  overlap,  if  one  comes  in  first; 
so  that  the  points  touch ;  and  when  they  are  inflected,  in  walking,  the 
two  toes  are  heard  strikbig  against  each  other,  and  this  stroke  is  in 
proportion  to  the  quickness  of  their  motion.  In  the  dead  rein-deer  this 
can  be  produced ;  for  it  needs  only  to  lay  hold  of  the  flexor  tendon  and 
propel  and  relax  it  alternately,  and  the  cHck  is  produced. 

Is  the  broad  foot  of  this  deer  for  the  purpose  of  walking  on  the  snow? 
They  almost  tread  on  the  fetlock  joint  and  the  two  back  hoofs  come 
upon  the  ground,  which  increases  the  breadth  of  the  surface  of  the  tread. 
The  whole  foot  is  well  adapted  to  walking  either  on  the  ice  or  snow. 
The  hoofs  are  flat  and  broad,  and  they  admit  of  a  very  considerable 
separation  from  each  other. 


[Family  ANTILOPIDjE.^ 

Lb  ConiNB,  of  Buffon'  [ArMope  Dorcas,  foem. :  A.  Carinna,  Pallas] . 
This  animal  is  about  the  size  of  a  common  goat,  small  and  round  in 

K  [Hunt.  Prep.  No.  2755.]  *  [Hifltoire  NatureUe,  4to,  torn,  zii  p.  261.] 
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the  body,  haTing  long  (miall  1^ ;  with  a  short  tail  rather  longer  fhaa 
a  goat's,  and  a  long  small  neck.  It  is  of  a  red  brovn  with  a  daik 
streak  along  the  lower  part  of  the  side,  where  the  red  hair  of  the  side 
is  terminating  in  the  white  of  the  belly,  which  extends  fix>m  the  flank 
forwards  to  the  fore^leg  and  passes  a  little  waj  down  the  back  part  of  it. 
At  the  posterior  edge  of  the  hip,  near  the  vagina,  there  are  some  blade 
hairs.  The  hair  of  the  bellj  is  white,  whioh  becomes  daricer  by  degrees 
along  the  neck  to  the  chin,  and  baekward  to  the  anns,  a]so  to  the  inside 
of  the  thighs  and  aims.  It  has  long  pasterns,  which  have  a  motion  on 
one  another  backwards  and  forwards;  there  is,  therefore,  a  cavity 
between  the  lower  ends  of  the  pastem  bones  for  this  motion. 

There  are  two  nipples  and  two  ndders,  with  two  g^ds  by  the 
ndders ;  but  I  did  not  And  any  dnets  to  them.  On  each  side  of  the 
ndder  is  a  cavity  which  b  smeared  over  with  a  yellow  mncos,  like  the 
wax  of  the  ear. 

A  little  way  beyond  the  pyloms  the  daodenmn  makes  a  short  fold  or 
doubling  upon  itself,  then  passes  down  the  right  side,  having  a  short 
mesentery,  which  becomes  broader  downwards;  it  then  makes  a  turn 
towards  the  left,  and  upwards,  winding  round  to  the  left,  and  to  the 
root  of  the  mesentery,  and  then  becomes  loose.  The  jejunum  is  strung 
upon  the  lower  or  anterior  edge  of  the  mesentery,  and  when  got  to  the 
right  it  passes  [as  ileum]  almost  directly  upwards  on  the  left  of  the 
c»cum,  and  on  the  anterior  suifbce  of  the  mesentery,  and  dips  into  the 
caecum.  This  is  long,  a  little  bent  or  curved,  and  is  the  largest  intes- 
tine, adhering  to  the  right  edge  of  the  mesentery,  which  is  its  broadest 
part.  The  colon  passes  a  littie  higher  and  makes  a  loose  turn  back- 
wards, round  the  right  edge  of  the  root  of  the  mesentery,  and  then  gets 
on  the  posterior  soiflace  of  it,  which  is  the  beginning  of  the  spiral  turns. 
The  inward  turns  are  two  and  a  half  without  the  coBcum,  three  with  it ; 
the  outward  turns  are  one  and  near  the  whole  of  another.  The  colon 
then  passes  along  the  mesentery  near  to  the  ileum  and  jejunums  nearest 
to  the  ileum ;  and,  as  it  ascends  along  the  mesentery,  it  recedes  from 
the  small  guts  further;  but  when  near  to  the  beginning  of  the  mesentery 
it  passes  round  behind  it  to  the  right  side  and  joins  the  first  bend  of  the 
colon,  and  then  passes  to  the  left  before  the  root  of  the  mesentery, 
making  a  complete  turn  round  it:  it  then  passes  down  to  the  pelvis. 

The  liver  is  flat,  having  two  fissures,  the  left  being  for  the  umbilical 
vdn  of  the  foetus;  there  is  a  lobulus  Bpigelii.  The  gall-bladder  is  very 
small,  lying  in  a  sulcus  of  the  middle  portion  between  the  two  fissures, 
and  would  hardly,  answer  any  great  purpose.  (In  the  antelope  it  is  not 
very  small.) 
The  uterus,  &c.  are  like  those  parti  in  all  this  class. 
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The  heart  is  rerj  mnoh  pemted  at  the  apex.  There  axe  two  azygos 
veiiis,  tbe  left  being  the  larger. 

This  ammal  I  httve  called  Le  Oarme,  as  it  resembled  a  print  which 
is  so  called  by  Bnffim ;  bat,  from  compering  that  with  the  male  ante- 
lope^  two  of  which  I  had  from  Lord  dive^  it  woold  appear  to  be  the 
female  antelope ;  only  in  the  male  the  black  stroke  is  not  so  obseryable 
as  in  the  corine.  The  male  antelope  has  the  cavity  betweoa  the  pastern 
joints;  the  two  eaTitieB  on  each  side  of  the  nipples;  there  being  two 
nipples. 

Both  the  corine  and  the  above  antelope  have  exactly  the  same  turns 
of  colon  as  the  goat 

The  epiploon  in  the  antelope  only  makes  a  cover  for  the  lower  and 
anterior  part  of  the  cross  bag  of  the  stomach;  it  does  not  cover  the 
intestines. 

The  Antelopb  [Aniilape  eermeapraf  Pall.]. 

The  ears  are  small,  like  those  of  a  sheep  or  goat. 

The  pelvis  in  both  the  goat  and  antelope  is  more  a  distinct  cell  than 
in  many  other  animals.  The  iHac  bones,  in  many,  make  a  kind  of  arcji 
upon  the  spine ;  in  others,  from  tiyd  sacmm  projecting  back,  the  pelvis 
looks  like  a  cell  at  the  lower  part  of  the  abdomen  and  pubis,  becoming 
more  in  a  line  with  the  spine. 

The  turns  of  the  colon  are  not  upon  the  mesentery,  as  in  the  goat, 
but  are  loose,  not  quite  so  cireular,  but  more  oblong :  they  are  not  so 
regular  towards  the  centre ;  some  are  longer  than  others*. 

The  liver  consists  of  one  lobe,  with  a  fissure  in.  it,  as  in  the  human, 
for  the  umbilical  vein:  it  lies  more  in  the  right  half  of  the  abdomen, 
and  is  thinner  in  its  base,  than,  in  the  human. 

The  spleen  is  Hke  a  cow's;  the  inner  edge  adheres  all  along  to  the 
right  eras  of  the  diaphragm :  the  outer  edge  is  loose  or  unattached. 

The  Iddneys  are  as  in  a  sheep,  the  right  being  highest. 

The  capsule  renales  are  small  bodies,  placed  at  the  upper  end  of  the 
kidneys,  of  a  dneritious  colour. 

The  male  parts  are  as  in  a  buU.  The  vasa  defarentia  do  not  commu- 
nicate with  what  may  be  called  vesiculsd  seminales. 

The  female  parts  are  of  the  cow-kind.  There  are  two  'crura 
ditoridis/  or  'musculi  ditoridis,'  and  a  middle  ligament  passes  up  to 
the  glans  in  a  serpentine  course:  the  glans  is  just  at  the  peak  of  the 
vagina. 

The  common  vagina  is  about  2  inches  long.    Just  at  the  beginning  of 

^  ['GamUa'  of  Bai&m.]  >  [Home,  Comp.  Anat  I  p.  465.  tab.  cizv.] 
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the  proper  vagina  is  a  coimezion  of  the  two  rides,  by  a  membrane  like 
a  thread.  The  continuation  of  the  nterine  horn  with  the  broad  Uga- 
ment  runs  across  the  psoas  mnsde,  and  is  continued  to  the  ride  of  the 
belly.  The  ronnd  ligament  is  only  a  small  doubling  of  the  peiitoneamy 
which  does  not  reach  so  flar  as  the  abdominal  ring. 

There  are  fore-teeth  in  the  lower  jaw  only.  The  horns  are  like  the 
cow's  \    The  female  has  no  horns. 

All  along  the  belly  there  is  an  elastic  ligament  which  covers  the 
abdominal  mnsdes,  and  is  thickest  towards  the  pubis. 

BiNG-HOKNBD  Antelopb  {AtUUope  cervicaprii)* 

ft.    in. 
From  the  mouth  to  the  stomach  ....      20 

From  the  stomach  to  the  cscum  ....    44    0 

From  the  csBcum  to  the  anus 16    0 

Length  of  the  C88cum 0    9 

Length  of  the  Body, 
From  the  horns  to  the  anus 8    3 

An  Antelope,  from  the  Queen. 

(Described  by  Buflbn,  yoL  zii.  p.  215.    Comes  from  Barbary*.) 

This  animal  was  smaller  than  our  common  doe,  more  compact  and 
shorter  leg'd :  dark  brown  on  the  back,  becoming  rather  lighter  towards 
the  belly ;  not  gradually  lost  in  the  white  of  the  belly,  but  at  once. 
Also  white  on  the  inride  of  the  fore-  and  hind-legs,  extending  up  the 
under  ride  of  the  neck,  and  also  to  the  root  of  the  tail,  terminating  in  a 
line  up  the  posterior  edge  of  the  thighs. 

Horns  long,  spiral,  diyerging,  with  rings  or  circular  ridges,  but  which 
do  not  go  round,  haying  a  spiral  line  from  the  tip  to  the  setting  on  of 
the  horn  where  these  rings  terminate*.  The  hair  is  short  and  straight, 
of  a  light  brown  in  the  body  of  the  hair,  but  dark  at  its  tip :  it  is  a  flat 
hair  in  its  body,  but  round  at  the  tip. 

Just  below  the  eye  is  an  opening  [suborbital  sinus]  of  conriderable 
depth,  which  has  a  number  of  ducts  opening  into  it  at  its  bottom. 


*  [That  18,  they  haye  a  sheath  of  trae  horn,  and  are  not  entirely  bone,  like  the  deer's.] 
s  [The  species  here  described,  and  figured  in  pi.  35,  is  the  'common  antebpe  of 
Pennant'  {Antilope  eervica^a.  Pall.),  with  the  characters  of  whieh  Hunter's  brief 
description  agrees.]  '  [No.  3666,  OsteoL  Series.] 
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from  a  gland.  This  opening  is  very  large,  lined  by  the  common  skin^ 
and  haying  short  hairs  gro^Hmg  in  it.  The  animal  has  the  power  of 
dilating  it;  and  I  eonceiyed  it  was  then  angry.  I  could  only  find  two 
nipples\ 

The  npper  lip  was  continned  into  the  fore-part  of  the  roof  of  the 
mouthy  there  being  no  fixed  ridge  similar  to  a  gum :  it  was  moyeable 
here  where  it  turned  in ;  so  that,  by  moying  the  extremity  of  the  upper 
lip,  it  opposed  different  parts  of  this  lip  to  the  teeth  of  the  lower  jaw. 

Of  a  Goat  [Ciopra  Hircus,  Linn.*]. 

The  stomach',  especially  the  first  bag,  is  more  than  three  times  larger 
than  all  the  other  yiscera  together,  filling  up  ahnoet  the  whole  cayity  of 
the  belly:  at  its  upper  part,  and  on  the  left  of  the  oesophagus,  it  adheres 
to  the  diaphragm. 

The  duodenum  begins  on  the  right  side  of  the  stomach,  passes  back 
round  the  <parson's-book'  to  the  angle  between  it  and  the  'honeycomb,' 
by  a  mesentery :  thence  it  passes  down  on  the  right  side,  making  a  fold 
on  itself,  and  is  attached  to  the  head  of  the  pancreas ;  then  it  passes 
behind  the  mesenteiy,  and  comes  out  on  the  left  side  of  it,  forming  the 
jejunum,  which,  with  the  ileum,  is  attached  to  the  edge  of  the  mesentery, 
which  is  a  yery  thin  membrane  when  not  &t.  These  three  intestines 
are  remarkably  small,  but  the  ileum  is  rather  the  largest,  which  is 
gradually  so  to  its  termination. 

The  csBcum  is  about  9  inches  long  and  4  in  circumference :  its  whole 
length  is  attached  to  the  ileum  by  a  mesentery ;  at  the  termination 
of  the  cadcum  and  beginning  of  the  colon  the  intestine  is  a  little  smaller. 
The  colon  passes  upwards,  and  a  little  backwards  and  downwards, 
making  a  complete  turn  at  its  b^;inning ;  and,  when  got  on  the  posterior 
edge  of  the  mesentery  belonging  to  the  ileum,  it  becomes  much  smaller : 
it  makes  an  oyal  turn  on  the  posterior  surface  of  the  said  mesentery, 
which  is  continued  in  a  spiral  manner  within  itself,  making  three  com- 
plete turns,  which  makes  twelye  pieces  of  gut  in  any  transyerse  direction. 
From  another  goat,  where  I  took  a  yery  exact  description,  I  haye  the 
following : — '^  coimting  across  these  spiral  turns  of  the  colon,  including 
the  cscum,  makes  thirteen  turns,  yiz.  four  turns  inwards  and  three 
back  again."  From  thence  the  colon  turns  back  again,  and  comes  out 
in  the  same  manner.  It  then  passes  along  the  mesentery,  into  the 
doubling  of  the  peritoneum  that  makes  the  mesenteiy,  from  right  to 
left,  about  an  inch  and  a  half  from  the  intestines  in  general,  but  at  some 

^  [There  aro  but  two  in  Jniilope  ctrvieapraJ] 

'  [The  fknll  ii  No.  37d7»  OiteoL  Series.]      *  [Hunt.  Praps.  Not.  557, 564.] 
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parts  3  inoliiMy  at  others  1.  When  got  to  the  left  of  the  meseiiiery  it 
(asses  from  tiie  left  to  the  right  hand,  behind  the  root  of  the  mesenteiyy 
and  passes  along  with  the  asoending  dnodennm,  making  the  same  tiuns 
upwards  with  that  gat.  It  then  makes  a  torn  roond  the  root  of  the 
mesentery;  by  that  means  gets  beforo  the  mesentery^  bat  is  all  this  while 
closely  attached  to  it.  When  got  to  the  left  of  the  mesentery  it  passes 
down,  and  is  attached  to  the  mesodaodennm,  which  is  oommon  to  both, 
leares  it  at  the  same  place  that  i^  dnodenom  beoomes  jejmram,  and 
passes  down  the  back  to  the  pelvis,  having  a  mesocolon.  These  spiral 
tarns  are  pretty  much  npon  a  flat,  but  somewhat  a  littLe  conical ;  the 
hollow  of  the  cone  is  apon  the  side  next  to  the  mesentery. 

From  the  first  spiral  torn,  where  it  beoomes  smaller,  it  is  hardly  so 
large  as  the  small  intestine,  admitting  only  one  knob  of  fieces ;  bat, 
from  its  passing  roand  the  root  of  the  mesentery,  it  beccmies  larger,  on 
to  the  rectum. 

The  foeoes  b^gin  to  grow  knobby  at  the  first  spiral  tain.  The  small 
intestines  have  no  yalvxilflB  conniventes,  and  are  ten  times  the  lengtSi 
of  the  animaL    The  colon  is  three  times  and  a  half  ^. 

The  epiploon  is  attached  to  the  stomach  from  the  right  to  the  left, 
dividing  the  large  bag  into  two  halves,  a  soperior  and  inferior ;  it  is 
also  attached  to  the  last  bag  of  l&e  stomach,  to  the  dnodenom  apon  the 
right,  and  on  the  lig^t  and  posteriorly  to  that  tarn  of  flie  col<m  that 
crpssed  the  anterior  part  of  the  root  of  the  mesentery.  8o  that  it  makes 
the  bag  enclose  the  lower  half  of  the  large  bag  of  the  stomadi,  one  half 
of  the  last  bag,  and  all  the  '  parson^s  book :'  the  epiploon  did  not  cover 
the  intestines. 

The  liver  is  very  small  in  proportion  to  the  animal,  is  chiefly  placed 
on  the  right  dde,  and  is  flat,  lying  npon  the  diaphragm;  it  is  divided 
partially  into  three  lobes.  The  gall-bladder  is  dtaated  on  the  middle, 
and  the  cystic  dact  rans  along  a  groove  in  that  lobe  to  the  porta:  it  is 
not  contorted  as  in  tiie  haman,  bat  seems  to  be  a  little  valvnlar  at  its 
b^inning,  and  has  two  or  tliree  small  dnets  passing  into  it.  At  the 
porta  it  is  joined  by  tlie  hepatic,  which  seems  to  come  diiefly  from  the 
left  nde.  These  dacts  are  not  baiied  in  the  liver,  bat  ran  in  a  narrow 
groove. 

The  pancreas  is  more  irregalar,  broader,  and  thinner  than  in  the 
haman  subject ;  it  is  sitaated  across  the  body ;  on  the  left  it  is  attadied 
to  the  diaphrs^^,  and  posterior  part  of  the  stomach :  it  hardly  has  a 
fitde  pancreas,  as  in  dogs,  kc. :  its  dact  enters  the  dactos  commonis 

^  [Home,  Comp.  Anat  i  p.  464.    He  repeats  Hunter's  remark  on  the  alMenoe  of 
the  TalTuln  oonniTentee;  a  remark  wliidi  probably  indicates  ap  early  period  in 
Himtef^s  oompamtiye  aDBtomioal  TesearcheB.] 
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choledochus  about  two  inches  from  the  entraaoe  of  that  doot  into  the 
duodenum. 

The  right  kidney  is  higher  than  the  left;  is  situated  before  the 
spine :  they  are  but  smaU,  and  have  but  one  mammilla.  The  capsuled 
renales  are  little  oblong  bodies  situated  about  an  inch  above  the  kidneys ; 
when  cut  into  they  have  much  the  appearance  of  a  kidney,  but  the 
inner  part  or  substance  is  turned  out,  and  vice  vend  ;  for  what  answers 
to  the  tubular  substance  is  on  the  circumference^  and  is  fibrous  when 
cut  into  or  torn,  all  its  fibres  passing  towards  the  centre,  and  it  has  the 
oolour  of  the  tubular  part  of  a  kidney;  while  tiiat  which  answers  to 
the  cortical  part  is  in  the  middle. 

On  the  mesentery,  nearer  the  root  than  the  first  passage  of  the  colon, 
IB  a  lymphatic  [lacteal]  gland,  making  an  angle  in  the  shape  of  the  edge 
of  the  mesentery,  almost  extending  from  right  to  left. 

The  erectoiBs  penis  are  very  strong;  so  are  the  acceleratores.  Erom 
the  lower  sur&ce  of  the  tail,  just  above  the  anus,  arises  a  muscle  which 
divides  into  two  portions,  passing  on  each  aide  of  the  anus;  they  then 
get  to  the  angle  between  the  bulb  and  erectores  penis,  thence  pass 
along  the  lower  sui&ce  of  the  urethra,  and  seem  to  be  lost  insensibly 
in  the  cellular  membrane  on  the  penis :  this  muscle  seems  to  thxow  the 
penis  into  wrinkles.  The  membranous  part  of  the  urethra  is  very  long 
and  muscular.  The  coat  of  the  penis  is  very  thick  and  strong.  The 
eCfrpoB  cavemosum  is  vastly  thick,  strong,  and  tendinous^  and  hardly 
admitted  air.  There  are  four  Gowper's  glands,  which  are  pretty  large, 
and  their  ducts  enter  the  urethra  on  the  loose  edge  of  a  large  lacuna  or 
foramen  c»cum,  which  is  situated  just  behind  the  bulb  of  the  urethra. 
There  are  no  vesLcoltt  seminales.  Hie  vasa  deferentia  become  pretty 
large  at  thdr  tennination,  and  seem  there  to  be  made  up  of  two  coats, 
the  external  strong  as  in  tiie  human ;  the  internal  a  epongy  soft  mem- 
brane^  There  are  two  prostate  glands,  whidli  are  pretty  large,  one  on 
each  side,  almost  placed  like  the  vesicoke  seminales  in  the  human 
subject. 

The  male  goat  has  an  immense  quantity  of  essential  oil,  which 
appears  to  be  secreted  in  the  skin  almost  everywhere ;  winch,  as  it  were, 
oils  the  skin  and  hair,  so  that  one  cannot  touch  him  but  that  the  part 
will  be  as  it  were  impregnated  with  it.  It  smells  very  strongly,  and  is  to 
most  very  oflEensive. 


^  [Hunt  Prep.  No.  2666.    The  female  wguaa  are  ahown  in  Prepa.  Noe.  2761, 
2762.] 
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The  Sheep  [Ovis  Ariet,  Linn.]. 

A  sheep  has  but  one  ponctnm  lacrymale,  which  belongs  to  the  under 
eyelid ;  it  is  not  placed  as  in  the  human,  but  is  a  little  way  on  the 
inside :  it  is  pretty  large^  and  is  continued  on  to  the  ductus  ad  nasum 
without  any  sac.  The  trochlearis  musde  is  like  the  obliquus  inferior ; 
and  the  origrns  of  both  are  nearer  the  bottom  of  the  orbit. 

Of  the  Nylghau  [AtUihpe  picta,  Pallas^]. 

The  great  or  first  bag  of  the  stomach  is  at  the  lower  part  diyided 
into  two,  having  an  anterior  and  posterior  edge ;  the  second  bag  is  the 
'  honeyoomb ; '  the  third  is  the  '  parson's  book ; '  the  fourth  is  the  true 
stomach ;  the  last  part  of  which  seems  to  have  most  of  the  digestive 
power.  The  food  [in  the  first  ?]  was  almost  unaltered,  only  soaked.  The 
great  bag  is  attached  to  the  diaphragm  on  the  left  of  the  oesophagus 
with  the  upper  end  of  the  spleen.  The  littie  epiploon  is  attached  to  the 
first  bag  [rumen]  on  the  right  of  the  oesophagus ;  to  the  second  or  honey- 
comb bag ;  to  the  '  parson's  book ; '  and  to  the  last  bag  and  beginning  of 
the  duodenum  at  the  upper  part  to  the  liver*  This  membrane  is  a  kind 
of  mesentery  to  all  those  parts,  uniting  them  in  general  to  the  parts 
above,  and  each  part  of  the  stomach  to  one  another,  and  the  hollow 
curve  of  the  last  bag  to  itself.  The  great  epiploon  on  the  anterior  part 
on  the  rig^t,  is  attached  to  the  duodenum ;  tram  thence  along  the  lower 
edge  of  the  last  bag,  as  in  the  human,  and  then  crosses  the  anterior 
edge  of  the  bag  near  the  upper  part  to  the  left.  Upon  the  left  of  that 
bag  it  passes  down  along  it  to  the  division  of  the  lower  end  towards 
the  apices  [of  the  rumen]  ;  then  gets  between  these  two  apices  towards 
the  right  again,  forming  posterior  lamelke,  and  there  is  attached  to  the 
root  of  the  mesentery  and  transverse  passage  of  the  colon,  and  is  united 
to  the  rig^t,  to  the  anterior  lamellae.  The  last  bag  [abomasus]  is  bent 
upwards  upon  itself,  somewhat  similar  to  the  last  part  of  the  stomachy 
in  the  human  and  other  animals,  and  temunates  in  the  duodenum. 

The  duodenum  passes  upwards  towards  the  liver,  and  there  becomes 
rather  firmly  connected  by  means  of  the  vessels  o£  that  viscus ;  it  then 
passes  down  on  the  right  side  pretty  low  and  loose,  having  a  meeo-^ 
duodenum  which  becomes  narrower  downwards  to  the  loins;  £rom 
thence  it  passes  obliquely  upwards  and  towards  the  left,  behind  and  to 
the  left  of  the  mesentery,  and  becomes  a  loose  intestine.  The  ileum 
passes  into  the  cscum  somewhat  on  the  right,  and  pretty  low  down ; 
about  a  foot  and  a  half  from  its  blind  end  there  is  a  mesentery  which 


^  [The  honiB  are  preBerred  in  No.  3742,  OBteol.  Series.] 
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passes  between  one  of  the  turns  of  the  colon  and  the  caecum.  This 
part  is  about  a  foot  and  a  half  in  length  and  about  10  inches  round. 
The  colon  at  its  beginning  is  a  little  folded  upon  itself,  and  is  there 
largest :  from  thence  it  passes  upwards,  becoming  smaller,  and  makes 
fax  spiral  turns  upon  itself;  then  runs  in  between  the  two  lameUsB  of 
the  mesentery,  half-way  between  its  root  and  the  intestine,  towards  the 
left,  and  upwards ;  then  it  crosses  the  fore-part  of  the  mesentery,  is 
attached  to  it,  making  a  fold  upon  itself  in  the  mesoduodenum,  still 
continues  to  cross,  and  is  attached  to  the  posterior  lamelke  of  the  epi- 
ploon ;  it  then  gets  to  the  left  of  the  mesentery,  just  above  the  begin- 
ning of  the  jejunum,  then  turns  down  to  the  rectum  which  has  a 
mesentery  \ 

The  pancreas  lies  across  the  spine  behind  these  parts,  haying  no  little 
pancreas  lying  in  the  curve  of  the  duodenum. 

The  liver,  lying  principally  on  the  right  side,  is  flat  and  close  to  the 
diaphragm ;  it  has  a  fissure  in  its  lower  edge  dividing  it  into  two.  The 
gall-bladder  is  attached  to  the  right  of  that  fissure ;  and  is  very  small. 
The  ductus  cysticus  passes  up  f^m  the  hepatic  duct  through  t^e  sub- 
stance of  the  liver  to  the  gall-bladder,  and  these  ducts  enter  the 
duodenum  at  the  part  of  the  attachment  that  we  mentioned  above ;  a 
small  vessel  passes  up  from  the  porta  to  the  gall-bladder,  which  has  the 
appearance  of  the  ductus  cysticus. 

The  vena  cava  passes  along  the  thick  posterior  portion  and  left  edge 
of  the  liver,  in  its  way  to  the  diaphragm.  There  can  hardly  be  said  to 
be  any  of  the  liver  to  the  left  of  this. 

The  pancreatic  duct  passes  into  the  duodenum  just  before  the  gut 
makes  the  turn  up  to  cross  the  spine. 

The  right  kidney'  is  the  highest,  pretty  firmly  connected  to  the  loins : 
the  left  is  very  loose.  There  are  two  azygos  veins,  and  a  seeming 
remnant  of  the  thymus  gland. 

The  lungs  on  the  right  side  are  partially  divided  into  four  lobes ;  on 
the  left  side  into  three.  The  testides  are  pendulous.  There  are  four 
nipples.  There  is  a  gland  below  the  eye,  where  there  is  a  duct  not 
covered  with  hair ;  and  there  are  ducts  opening  for  the  mucus  which  is 
there  secreted,  as  in  the  deer. 

[Family  BOVID^.] 

The  Bonassus  [^Bison  Americanus]. 
It  has  four  nipples  like  a  cow.    The  inside  of  the  lips  has  the  same 


^  [Home,  Comp.  Anat  i.  p.  462.]  '  [Hunt.  Prep.  No.  1237.] 
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kind  of  papille  as  ia  a  oow;  the  tongae  has  the  same  sort  of  roughness 
upon  its  soifaoe.  The  tendons  of  the  abdominal  mnsdes  are  like  an 
elastic  ligament. 

Upon  opening  the  belly,  the  first  thing  that  appears  is  the  stomach, 
filling  the  whole  anterior  part  of  the  belly,  so  that  no  other  viscns 
appears.  It  is  covered  by  the  epiploon.  The  stomach  adheres  very 
firmly  posteriorly  to  the  leans  and  diaphragms,  and  other  parts  adjacent. 
The  adhesion  on  the  moath  of  the  epiploon  is  not  to  the  lower  part  of 
the  stomach,  bat  to  the  npper  and  fore-part,  by  which  means  it  coyers 
nearly  the  whole  anterior  part :  the  posterior  part  is  attached  to  the 
pancreas,  and,  npon  the  right,  to  the  loins. 

The  stomach  is  biftircated  below  the  oesophagos,  whidli  opens  into  the 
largest  bag  [rumen]  ^;  this  at  the  most  distant  part  from  the  oesophagos 
is  bifid  like  that  of  a  goat,  and  on  Ihe  inside  to  the  right,  a  little  below 
the  teornunation  of  the  cesophagiis,  there  is  a  large  fold.  Just  by  the 
oesophagus,  upon  the  right  side,  there  is  a  large  and  somewhat  oblique 
opening  into  another  bag  [reticulum],  which  has  a  honeycombed 
appearance.  Upon  the  right  of  this  cayity  there  is  a  small  opening 
that  leads  into  the  third  bag,  which  is  called  ihe  <  parson's  book '  [psal- 
terium].  From  ihe  lower  part  of  this  there  is  an  opening  into  an 
obbng  cavity,  the  fourth  stomach  [abomasus],  at  the  end  of  which  the 
first  gut  begins. 

The  aliment  in  the  large  bag  seemed  to  be  a  mass  of  undigested 
food,  chewed  straw,  &c.  That  in  the  second  bag  was  more  uniform; 
that  in  the  third  still  more  so ;  and  in  the  fourth  the  aliment  was 
become  thin. 

The  duodenum  passes  towards  the  back,  and  there  makes  a  quiek 
turn  down  along  the  loins,  adhering  to  the  other  guts;  and  at  the 
lower  part  of  the  loins  it  passes  behind  these  guts,  and  makes  a 
gentle  turn  upwards  behind ;  then  towards  the  left,  adhering  closely  to 
them ;  and  when  got  upon  the  left  side  it  pushes  out  and  becomes  a 
loose  intestine,  being  strung  upon  the  mesentery.  The  small  intestines 
lie  principally  behind  the  stomadi  and  in  the  pdvis.  The  whde  are 
strung  upon  the  mesentery  as  in  common.  The  ileum,  or  termination 
of  the  small  intestines,  passes  to  the  right,  and  dips  into  the  caBcnrn^ 
which  is  in  the  right  part  of  the  loins.  The  caecum  is  bent  upon  the 
banning  of  the  colon,  and  doeely  adheres  to  it  through  its  whole 
length.  The  colon  passes  up  to  the  right  side  and  then  makes  a  turn 
towards  the  left,  and  passes  down  again,  and  wheels  round  to  the  right 
again  a  second  time  and  makes  another  complete  turn  rt»und,  and  a 

1  [Hunt  Pr«|>.  No.  56a] 
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third:  in  shorty  it  niakes  a  great  many  tozniiigB  and  windings  which  are 
not  at  all  regular,  and  in  snoh  manner  as  not  to  be  easily  desoribed-^ 
indeed  not  to  be  unravelled  so  as  to  be  nndenrtood — ^theee  turnings  and 
windings  lying  all  together  and  being  doeely  oonneoted  to  one  another. 
The  reotom  passes  down  seemingly  pretty  near  the  middle  of  the  spine 
into  the  pelvis  \ 

The  liver  is  small  in  proportion  to  the  «iie  of  the  animal,  and  is 
properly  made  up  of  one  lobe  with  a  small  fissure  in  it,  and  lies  princi- 
pally in  the  lig^t  side  and  middle  of  the  body :  it  has  a  detached  lobe 
upon  the  right  side,  and  has  a  swelling  analogous  to  the  lobulns  Spigelii. 
The  gaU-bladder  Mes  in  a  sulcus  in  the  right  side  of  the  liver.  The 
cystic  duct  runs  along  the  same  saUms,  and  receives  a  number  of  small 
ducts  into  it  as  it  passes  along,  and  joins  the  hepatic  duct,  which  seems 
to  come  chiefly  from  the  left  side;  and  the  ductus  communis  enters  the 
duodcmnm  where  we  said  it  made  its  first  turn  obliquely. 

The  pancreas  lies  just  below  the  liver,  having  its  larger  part,  as  it 
were,  across  the  spine ;  having,  however,  a  process  that  runs  down  along 
the  duodenum,  between  it  and  some  of  the  turns  of  the  colon,  in  the 
centre  of  which  process  passes  the  duct  which  enters  the  duodenum 
about  a  fi>ot  from  the  entrance  of  the  hepatic  duct. 

The  kidneys  are  conglomerate.  The  pelvis  of  the  left  had  something 
peculiar  in  its  course,  with  its  ureter ;  it  is  corroded  *.  The  right  had 
the  common  structure*. 

The  contents  of  the  thcHraz  are  like  those  of  other  quadrupeds.  The 
apex  of  the  heart  is  turned  rather  forwards  and  a  little  upwards. 

The  external  parts  of  generation,  and  the  anus,  are  just  like  those  of 
a  cow:  the  internal  parts,  as  they  are  seen  in  the  pelvis,  are,  the  uterus 
with  the  two  horns,  which  horns  are  a  little  convoluted  at  their  ends, 
the  Fallopian  tubes  and  ovaiia.  The  tubes  run  in  the  broad  ligament, 
not  upon  the  edge  as  in  the  human,  but  some  way  from  the  edge :  they 
are  very  much  like  the  vasa  deferentia,  for  they  are  not  soft  tubes  as  in 
the  human,  but  hard;  and  become  softer  and  wider  towards  the 
'mcrsus  diaboH,'  which  is  continued  from  the  opening  of  the  tube  to 
the  ovarium.  * 

The  ovaria  are  placed  on  the  posterior  surface  of  a  broad  ligament, 
some  way  from  the  tube ;  they  are  small,  hard,  and  rounded  bodies. 
All  that  part  of  the  broad  ligament  on  which  the  tube  is  placed,  and 
between  it  and  the  ovarium^  is  pretiy  broad  and  is  pouched;  making  a 
kind  of  capsule  lor  the  ovarium,  but  which  does  not  seem  to  cover  it. 

^  [Home,  Oomp.  Anat  L  p.  463.] 

>  [**'S>ry  Prepaintion/'  Phymological  SerieB.] 

•  ["Wet  Frepsntion,"  Fhynologioal  Series,  No.  12^] 
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The  ditoiis  is  a  small  pyramidal  knob  just  within  the  peak  of  the 
external  parts.  The  common  vagina  is  not  above  three  inches  long ; 
and  where  it  ends,  or  properly  begins,  there  is  a  sort  of  stricture.  The 
meatus  urinarius  terminates  in  the  common  vagina,  on  a  pretty  long 
prominence,  which  has  a  doubling  of  the  vagina  almost  suironnding  it, 
in  finrm  of  a  prepntium,  so  that  it  can  be  thrust  out  almost  like  a  dog's 
penis,  but  not  near  so  far. 

The  proper  vagina  is  about  eight  inches  long,  and  pretty  wide  and 
smooth.  The  os  tincsB  is  very  prominent,  hard,  small,  and  scabrous,  so 
that  it  is  not  easy  to  know  where  the  opening  is.  The  caviiy  of  the 
uterus  is  small,  and  at  or  near  the  neck  it  is  fall  of  prominences,  like 
as  many  ora  tincce :  there  are  three  of  them :  after  which  the  uterus 
becomes  somewhat  wider,  and  at  about  three  inches  from  the  mouth  it 
opens  into  the  two  horns,  which  are  united  some  way  to  one  another. 
This  last  part  of  the  uterus  is  very  rugous,  or  rather  knobby,  much  the 
same  with  the  horns :  these  mg»  [cotyledonal  processes^]  are  very  soft. 

Tlus  animal  just  struck  me  to  be  the  same  in  comparison  with  a 
cow,  as  an  ass  is  with  a  horse*. 

[The  Zebu  or]  East  Indian  BtjjjL,  brought  over  by  Mr. 
Russell'  [^Bo8  Taurusj  var.  Indictu,  minor]. 

Both  kidneys  were  on  the  right  side  of  the  spine,  but  this  was 
owing  to  the  left  being  pushed  to  that  side  by  the  stomach :  the  lowest 
was  just  on  the  right  psoas  muscle  where  it  makes  the  brim  of  the 
pelvis.  The  sulcus  where  the  vessels  enter  and  the  ducts  come  out, 
was  on  the  fore-part  of  the  kidney.  The  superior  kidney  lay  as  high 
up  as  the  liver,  had  its  sulcus  turned  towards  the  spine,  and  great 
vessels.    Its  duct  entered  the  left  side  of  the  bladder. 

The  stomach  has  four  cavities.  The  duodenum  passes  to  the  right 
side  of  the  abdomen,  and  then  down  that  side  attached  to  the  first 
descending  turns  of  the  colon ;  in  its  course  it  is  somewhat  serpentine : 
it  then  crosses  the  spine  to  the  left  side,  as  it  were  winding  and  sweeping 


^  [See  Hunt  Prep.  No.  2756.] 

*  [In  the  more  advanced  pontion  of  the  horns  and  more  slender  proportion  of  the 
limbs,  the  Bison  approaabes  nearer  to  the  Antelopes  than  do  the  other  Bovines.] 

*  [Frobablj  Dr.  Patrick  Bossell,  author  of  a  *  History  of  Indian  Serpents,'  and 
of  a  'History  of  Aleppo,'  in  the  *  Appendix'  to  which  he  writes: — "  Having  met 
with  nothing  more  on  the  internal  structure  of  the  Jerboa,  than  what  is  given  hy 
Gmelin  from  M.  Buifon  (Nat  History,  tom.  riii.),  I  applied  to  my  worthy  friend 
Mr.  John  Hunter,  who  very  obligingly  fiiToured  me  with  the  following  oironmstances 
from  his  Advertariot"  Ac.  This  is  one  of  sereral  aooessoiy  testimonies  to  the  authen- 
ticitj  of  the  *  Notes  *  the  copies  of  which  are  hare  printed.] 
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round  thid  first  and  posterior  turns  of  the  cdon ;  it  then  passes  up  the 
left  side  between  this  turn  and  the  descending  rectum ;  and,  when  got 
so  high  as  where  the  rectum  begins,  it  passes  gentlj  forwards  and 
becomes  loose  to  form  the  jejunum :  the  ileum  passes  into  the  colon  on 
the  side  of  the  abdomen.  The  csBCum  is  pretty  long,  as  in  most  of  this 
dass  of  animals.  The  colon  passes  up  the  right  side  in  the  same  direc- 
tion with  the  csBCum,  and,  when  got  as  high  as  the  b^inning  of  the 
duodenum,  it  makes  a  quick  turn  back  and  down  upon  itself:  in  its 
passage  down  it  has  the  duodenum  attached  to  it,  and  then  makes  a 
turn  across  the  spine  and  up  on  the  left  or  rather  before  the  spine. 
This  sweep  of  the  colon  is  more  than  three  parts  of  a  circle,  and  is 
enclosed  by  the  bend  of  the  duodenum.  This  sweep  comes  forward 
with  the  duodenum,  and  then  takes  a  long  sweep  downwards  on  the 
inside  of  the  last  ascending  turn  of  the  colon  (vide  figure^. 


ViscsKA  OF  A  Cow  {Bos.  TouTus,  LiuB*,  foem.]  • 

There  are  three  resenroirs  to  the  stomach :  this  cavity  or  true  digest- 
ing bag  is  very  much  in  the  common  place,  and  is  of  the  shape  of  the 
stomach  in  most  animals,  but  does  not  extend  so  far  on  the  left,  nor  is 
it  so  near  the  spine ;  it  is  removed  farther  to  the  right  and  forwards 
by  the  other  three  bags.  It  is,  also,  not  so  laige  in  proportion  as 
the  stomachs  of  other  animals,  because  its  whole  employment  is 
digestion,  and  therefore  it  has  not  to  contain  anything  by  way  of 
reservoir. 

The  duodenum  passes  down  the  right  side,  makes  small  turns  in  its 
way  and  gets  as  low  as  the  pelvis,  then  makes  a  quick  turn  up,  and  a 
little  to  the  left  along  the  spine,  and  along  on  the  right  of  the  rectum ; 
and,  when  got  as  high  as  the  root  of  the  mesentery,  pancreas,  &c., 
which  is  at  the  attachment  of  these  parts  to  the  back,  it  comes  forward 
and  becomes  loose.  From  thence  it  passes  [as  jejunum]  to  the  left 
above,  and  to  the  right  below,  almost  back  in  the  same  direction,  making 
many  convolutions  on  the  edge  of  the  mesentery,  and,  when  got  te  the 
right  and  lower  part  of  the  belly,  the  ileum  joins  the  caecum  and  runs 
up  along  with  it  te  the  colon. 

It  enters  the  colon,  which  is  also  loose,  being  only  attached  te  the 
right  edge  of  the  mesentery ;  the  colon  makes  a  bend  downwards  upon 


^  [Home,  Gomp.  Anat  L,  p.  463,  tab.  cxix. ;  the  tranacript  of  Hunter's  notee 
in  the  work  cited  ia  referred,  as  in  those  notes,  to  the  'East  Indian  BnU/  The  nude 
organs  of  the  Zeba  form  the  Hunt  PKp.  No.  2557 :  the  horns  are  No.  3843, 
OsteoL  Series.] 
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the  ceBciiiii  for  a  little  way,  and  then  begins  to  make  its  spiFal  taroB, 
which  are  as  represented  in  the  figiiie\ 

The  spiral  tarns  of  the  ookm  aie  not  seen  in  the  natural  state  of  the 
mesmtery,  only  the  eaeoom  with  the  fold  of  the  colon  wbieti  is  upon 
the  ceBonniy  and  the  last  torn  of  tiie  cdon  where  it  ascends  to  cross  the 
mesenteiy.  To  see  the  sporal  toms^  the  mesentery  must  be  tamed  to 
the  right.  That  part  of  the  colon  which  runs  along  the  mesentery 
passes  pretty  near  the  root  of  that  membrane,  by  which  means  it  is 
much  shorter  than  in  many  others  of  lids  dass.  There  are  two  asygos 
veins. 

The  ndder  is  made  up  of  two  distinet  pertsi  vis.  a  right  and  a  left; 
each  part  having  two  nipples :  they  are  as  distinct  and  independent  ci 
one  another  as  the  breasts  in  a  woman. 

The  penis  of  a  slink  boll-calf  has  not  the  torn  towaids  the  posterior 
end,  as  in  the  old  buU :  hence  it  would  appear  that  that  turn  is  made 
by  the  retractor  muscles  of  the  penis,  when  the  penis  becomes  too  long 
for  the  distance  between  the  anus  and  prepuce,  even  in  a  relaxed  state. 

Hams  and  Claws, — ^The  horns  and  daws  of  animalfl  are  formed  in 
strata  not  parallel  to  their  axis,  but  oblique,  tending  towards  a  point  in 
the  axis,  and  which  point  is  towards  the  point  of  the  horn,  &c.,  as 
when  the  horn  becomes  long,  the  first  always  scales  off,  by  which 
means  the  point  is  always  kept  sharp. 


[Order  Pbkissodactyla. 
Suborder  Solidungida. 

Family  EQUID^.'] 

The  horse  [tribe]  has  the  fewest  in  number  of  species  of  any :  I  do 
not  know  if  we  have  any  more  than  the  horse  and  ass :  whethw  there 
are  two  species  of  ass  I  do  not  know^ 

Of  the  Hobsb  \Equu9  Caballus,  Linn.]. 
The  tendons  below  the  os  calds  in  the  hind-foot,  and  the  tendons 

^  [Home,  Comp.  AjoaL  i.  p.  463,  tab.  czviii.  Hunter  pfcwrrod  prepantionfl  of 
most  of  the  organs  of  ihe  common  ox.    See  Pfayaiol.  GataL  4to.  vol.  r.  p.  258.] 

>  [It  does  not  appear  whether  Hunter  was  acquainted,  at  this  time,  with  the  lebras 
and  quaggaa ;  or  in  what  li^  he  yiewed  theoL  Modem  xoologirtB  eeler  the  wild 
of  AtOA  to  more  than  one  Bpeo&es.] 
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below  the  carpus  in  the  fore-footS  are  the  same;  bat  fhiOAe  in  the  hind 
axe  much  stronger ;  and  there  is  a  ^  peiforatos/  and  a  <  peiforans :'  the 
perforatns  makes  a  kind  of  theca  or  annobir  ligament  for  the  peiforans. 

The  joint  between  the  tibia  and  astragalus  is  such  that  the  bones  will 
not  remain  in  the  half  flexed  state,  but  will  jerk  either  to  the  extended 
or  the  flexed  state :  [its  movement]  therefore  requires  an  action  of  both 
the  flexors  and  extensors  at  the  same  tune,  although  one  is  to  giye  up 
to  the  other,  alternately*. 

The  larynx  lies  at  the  lower  part  of  the  angle  of  the  lower  jaw  which 
js  about  the  middle  of  the  head ;  from  thence  it  passes  up  in  the  direc- 
tion of  the  head  towards  the  vertebr®. 

The  attachment  of  the  pharynx  to  the  basis  of  the  head  is  5  inches 
firom  the  foramen  magnum  occipitale,  and  where  this  attachment  is, 
there  are  the  openings  of  the  Eustachian  tube.  These  openings  are 
placed  laterally,  and  appear  to  be  slits  with  the  side  towards  the 
pharynx-cartilage.  At  its  beginning  it  [Eustachian  canal  and  aperture] 
is  a  foramen,  but  only  for  a  quarter  of  an  inch ;  afterwards  it  is  a 
groove  passing  upwards  and  a  little  outwards,  becoming  shallower  and 
narrower:  on  the  outside  of  this  groove  are  the  circumflex  muscles, 
and  the  cartilages  are  continued  up  to  the  bony  part  on  the  inside. 

Between  the  two  Eustachian  tubes  is  a  cavity  that  leads  up  for  3 
inches,  the  sides  of  which  are  the  inner  sides  of  the  tubes,  which  makes 
the  tube  a  groove,  on  to  the  bony  part,  where  it  is  a  foramen ;  in  this 
[part]  there  is  a  large  cavity  just  above  the  turn  of  the  larynx,  the 
boundaries  of  which  are  these :  downwards,  the  oesophagus ;  forwards, 
the  basis  of  the  skull ;  inwards,  by  a  septum  that  divides  it  from  the  one 
on  the  other  side ;  outwards,  by  the  os  hyoides  [stylohyal] ;  above,  by 
the  pterygoideus  intemus ;  between  these  two  last  by  a  membrane  that 
is  on  the  inside  of  the  condyle  of  the  jaw ;  and  upwards  by  the  recti 
capitis  muscles.  This  cavity  is  very  irregular,  having  a  process  running 
backwards  and  outwards  towards  the  external  ear,  between  it  and  the 
condyle.  The  septum  is  connected  forwards  to  the  cavity  between  the 
two  JSustachian  tubes. 

To  conceive  the  course  of  all  these  parts  it  must  be  considered  that 

1  [Hunt  Fiep.  If  a  279.  The  staruchire  of  the  hoof  is  shown  in  No.  281  The 
strnotiire  and  development  of  the  teeth  are  ihown  in  Nos.  333 — 379.] 

'  [In  the  Preparation,  No.  257,  *  Fh jriologioal  Series,'  Mub.  CoU.  Chir.,  Hunter 
ahowB  the  "  atrong  transTerae  ligament  which  paseea  from  the  head  of  one  rib,  behind 
the  interrertebral  aabetanoe,  to  the  head  of  the  opposite  rib ;  thus  connecting  them 
flrmlj  to  each  other  and  to  the  yertebra."— Phyaol.  GataL  4to.  vol.  i.  (1832)  p.  57. 
See '  On  »  peculiar  ligament  connecting  the  opposite  riba  in  certain  Vertebrata^'  by 
Br.  dflland,  communicated  by  Prol  Goodsir  to  the  Boyal  Society  of  Sdinhnigh, 
'  Frooeedinga,'  April  1858,  p.  101.] 
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the  basis  of  the  skull  is  turned  back,  so  that  it  stands  perpendicular, 
not  hoiixontal  as  in  man ;  so  what  we  say  *  runs  back'  in  man  '  runs 
up'  in  brutes ;  and  to  oonoeiTe  the  situation  of  tiiis  better,  it  must  be 
understood  that  the  pharynx  does  not  come  near  the  ventricles  by  four 
or  five  inches,  which  allows  for  the  position  of  these  two  bags  between 
them. 

\L0a9e  Note  on  the  tavM  structure  firom,  apparenily^  another 

dmection."] 

The  Eustachian  tube  is,  at  its  beginning,  cartilaginous;  but  openr 
into  a  large  cavity  just  on  the  inside  of  the  pterygoideus  intemus 
muscle,  large  enough  to  contain  half  a  pint  of  water ;  but,  from  the 
beginning  of  the  tube  to  its  termination  in  the  bony  part,  it  is  a  groove 
running  along  the  basis  of  the  skull. 

The  valvula  major  of  the  brain  ^  is  a  strong  membrane. 

The  heart  is  not  so  fasciculated  as  the  human.  The  valvulae  mitrales 
are  not  two  entire  valves,  but  are  joined  at  their  bases,  which  makes  a 
valvular  circle  round  the  mouth  of  the  ventricle,  but  at  the  part  of 
union  it  is  not  so  broad  as  in  the  human.  The  tricuspid  valves  were 
almost  three  distinct  valves,  but  were  joined  at  their  bases'. 

The  lungs  are  but  one  lobe  on  each  side,  except  the  lobulus  medius ; 
however,  at  their  anterior  or  rather  inferior  edges,  where  they  enclose 
the  pericardium,  they  are  a  little  divided  so  as  to  make  a  sulcus  for  the 
heart.  This  appears  to  be  equal  on  each  side,  so  that  the  heart  lies  in 
the  middle. 

The  abdomen  is  surrounded  by  an  elastic  membrane  like  white 
leather,  which  is  pretty  thick,  and  is  on  the  outside  of  the  muscles. 

The  stomach'  is  somewhat  similar  in  situation  and  shape  to  the 
human ;  however,  it  is  rather  shorter,  the  small  end  not  running  into 
so  slender  a  part. 

The  duodenum  passes  to  the  right,  then  down,  and  at  the  last  part  it 
is  a  little  convoluted  and  loose;  it  soon  crosses  the  spine  behind  the 
root  of  the  mesentery  and  the  union  of  the  ileum,  ccecum  and  colon ; 
then  comes  forward  on  the  left  of  the  mesentery  and  becomes  a  loose 
intestine.  The  duodenum,  jejunum,  and  ileum,  have  no  valvulte  oonni- 
ventes.  The  ileum  passes  into  the  csecum,  which  is  2  feet  long  and 
near  a  foot  diameter,  ending  in  a  narrow  point.     The  caacum  has  four 

1  [Hunt  Ptep.  No.  132a] 

>  [The  rtraotare  of  the  arteries  is  shown  in  Hunt.  Preps.  Noe.  938 — 956 ;  of  the 
TsinB  in  Nob.  964  and  960.] 
»  [Hunt  Preps.  Nos.  646—547.] 
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ligaments  and  is  bent  upon  the  colon,  or  makes  an  acute  angle  with  it, 
and  is  attached  to  it  by  a  narrow  mesentery.  It  is  principally  on  the 
right.  The  beginning  of  the  colon  is  attached  to  the  root  of  the 
mesentery,  and  lies  between  the  roots  of  the  mesentery  and  transverse 
arch  of  the  duodenum.  It  is  very  small,  haying  no  ligaments,  and 
makes  a  twist  upon  itself.  Besides  the  angle  made  by  it  and  the 
caecum,  it  becomes  loose,  lying  in  the  abdomen  in  no  determined  situa- 
tion or  direction ;  it  then  becomes  very  loose,  continues  so  for  about 
five  feet,  having  four  ligaments ;  then  becomes  much  smaller  and  makes 
a  bend  upon  itself,  which  is  continued  back  along  the  former  five  feet, 
and  is  attached  to  it  by  a  narrow  mesentery;  it  becomes  gradually 
larger  towards  the  end  of  this  attachment.  The  colon  then  crosses  the 
abdomen  near  the  root  of  the  mesentery  towards  the  left,  and  at  this 
part  it  becomes  small  almost  at  once,  and  is  continued  on  towards  the 
anus  much  of  the  same  size,  having  only  two  [longitudinal  bands  or] 
ligaments  which  are  very  strong  \  In  this  last  passage  it  has  a  loose 
mesocolon  and  is  considerably  convoluted:  this  part  is  about  12  feet 
long.  This  fold  of  the  colon  upon  itself  is  the  first  part  that  appears 
upon  opening  the  abdomen.  The  variation  of  size  in  the  first  part  and 
the  turns  of  the  colon  may  depend  on  the  irreg^ularity  of  the  muscular 
contraction. 

The  epiploon  is  attached  forwards  to  the  stomach,  on  the  left  to  the 
diaphragm ;  behind,  to  the  transverse  turn  of  the  colon. 

The  liver  consists  of  one  lobe  at  the  basis,  but  has  two  large  sulci 
which  may  be  said  to  divide  it  into  three  partial  lobes,  besides  which 
the  middle  lobe  has  the  sulcus  in  it  for  the  umbilical  vein.  On  the 
right  side  of  the  right  lobe  there  is  a  small  fiap.  The  lobulus  Spigelii 
is  veiy  flat.    There  is  no  gall-bladder. 

There  are  two  pancreases ;  one  in  the  curve  of  the  duodenum,  the 
other  across  the  spine  towards  the  spleen.  The  spleen'  is  a  long  body, 
broad  at  its  upper  end. 

The  vesiculffi  seminales  are  much  the  shape  of  a  gall-bladder,  and  are 
muscular.  Both  these  and  the  vasa  deferentia  keep  open  after  cas- 
tration'. 

The  urine  of  a  horse  goes  much  sooner  into  volatile  alkali  than  that 
of  other  animals :  when  it  is  voided  it  is  extremely  offensive,  and  by 

»  [Hunt  Pwp.  Noi.  732,  733.] 

*  [lb.  No.  836.  The  itructore  of  tho  Iddneyi  is  weU  displayed  in  Noe.  1198, 
1209^1214 ;  that  of  t^  suprarenal  body  in  No.  1285.] 

*  [The  etnictnre  of  the  male  parts  is  shown  in  Hunt  Preps.  Noe.  2546 — ^2551 : 
that  of  the  female  parts  in  Nos.  2770—2774 :  the  same  after  impregnation  with  the 
foetal  membranes  and  peculiarities  in  Nos.  3548 — 3558,  3699.] 
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standing  one  night  it  is  often  too  much  for  the  nose  or  eyes  to  stand 
over  it.    It  is  £rom  this  droomstanoe  perhaps  that  it  is  called  in  common 
language^ '  stale/  or  that  a  horse  '  stales.' 
A  mare  has  a  hymen  with  two  peiforations^ 


Of  an  Ass  [Equus  Arimu,  linn.*]. 

An  ass,  anatcnmcally,  is  the  same,  or  very  nearly  the  same,  as  a  horse. 

The  cMophagos  passes  into  the  middle  of  the  stomach :  it  is  of  no 
great  Iraigth  below  the  diaphragm,  just  like  the  hmnan.  The  great 
curve  of  the  stomach  is  directly  downwards,  so  that  the  oesophagas  and 
stomach  make  a  pretty  sharp  angle.  The  stomach  lies  directly  across 
the  spine  from  left  to  ri^t:  it  is  something  of  the  shape  of  the  human, 
hut  is  rather  shorter  and  thicker:  it  is  small  in  proportion  to  the 
animaL  In  one  ass  the  great  curve  lay  directly  towards  the  abdominal 
mnsdes,  which  I  suppose  is  the  most  natural  position. 

The  duodenum  makes  a  pretty  sharp  ixLm  downward  on  the  rigjit 
side,  before  the  right  kidney',  as  low  as  the  brim  of  the  pelvis;  it  thai 
passes  to  the  left  across  the  Iwim,  and  begms  to  get  a  mesentery ;  so 
that  it  passes  under  the  mesentery  as  in  the  human,  but  is  not  bound 
down,  for  it  is  pretty  loose.  The  ileum  passes  towards  the  ri^t  before 
the  turn  of  the  duodenum  that  is  going  to  the  left:  its  muscular 
fibres  are  veiy  strong,  and  longitudinal;  it  dips  into  the  oeBcum 
eoli. 

The  esacum  is  about  2  feet  long,  and  very  large,.near]y  8  inches  in 
diameter :  it  is  attached  to  a  fold  of  colon  nearly  its  whole  length  by  a 
thin  mesentery  about  3  inches  in  breadth,  so  that  its  direction  is  [that 
of]  the  first  fold  of  the  colon.  It  has  four  ligaments,  two  of  which 
run  into  one  near  the  blind  end,  and  are  not  continued  into  the  liga« 
ments  of  &e  colon.  The  attachment  to  the  colon  is  at  one  of  the 
ligaments.  At  the  part  where  the  csBcum  and  ileum  communicate  with 
the  colon,  the  colon  and  caecum  make  a  turn  upon  themselves:  tiben 
tiie  cobn  makes  a  fold  upon  itself  for  near  5  feet  in  length,  the  bends 
of  which  fold  are  dosely  c<»inected  to  one  another  at  their  beginning, 
but  towards  the  retrograde  end  they  are  about  5  inches  distant.  The 
beginning  of  the  fold,  or  that  which  the  ileum  enters,  is  smaller,  being 
about  3  inches  diameter,  and  increases  to  near  the  turning  end,  and 
then  becomes  smaller,  nearly  as  before,  and  some  way  after  it  has  turned 
it  becomes  large  again,  on  to  the  place  where  it  first  set  out;  the  two 


1  [Hont  Prep.  Kg.  2840.    One  of  the  nipples  of  a  mare  is  shown  in  Hont  Prep. 
Ko.  1409 ;  and  tiie  position  of  both  on  the  prepatium  ditoridis  in  Nos.  3749,  S750.] 
>  [The  skeleton  is  No.  3210,  Ostecd.  Series.] 
s  [The  stmoture  of  the  kidney  is  shown  in  Hunt  FMp.  Na  120a] 
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largest  parts  are  about  8  inches  in  diameter.  The  beginning  of  the 
ibid  has  two  ligaments,  and  the  attachment  serves  as  a  third.  The  first 
swell  has  three  ligaments^  and  the  attachment  serves  as  a  fourth: 
where  it  becomes  small  a  second  time  it  has^  no  ligaments :  where  it 
swells  a  second  time  it  has  three  ligaments,  and  the  attachment  serves 
as  a  fourth.  The  course  of  this  fold  is  obliquely  towards  the  left  iliac 
bone,  and  it  there  makes  a  turn  in  towards  the  pelvis. 

At  this  part  there  are  five  openings,  viz.  ileum,  c»cam,  the  fold  that 
goes  out^  the  fold  that  comes  in,  and  the  other  part  of  the  colon«  This 
part  is  firmly  attached  to  the  baek  and  loins,  surrounded,  as  it  were, 
with  tiie  turn  of  the  duodenum. 

From  this  attachm^it  the  colon  passes  towards  tiie  1^,  forming  the 
transverse  arch,  which  is  bound  down  to  the  back  and  i»  much  smaller 
than  the  other  parts,  being  only  about  3  inches  in  diameter :  when  the 
arch  has  got  to  the  left  side  it  has  a  long  mesocolon,  is  very  loose  as  it 
passes  down  the  left  side,  and  there  commences  the  rectum.  This  part 
has  but  one  ligament,  and  the  attachment  next  to  the  mtesocolcm  makes 
two. 

The  mesentery  and  mesocolon  are  very  thin  and  long,  so  that  the 
intestmes  are  very  loose.    There  are  no  valvuled  conmrentes. 

The  om^tum  is  very  thin  and  is  not  laige  enough  to  cover  the  whole 
of  the  uitestines ;  it  is  attached  as  in  man.  The  foramen  into  the 
ementum  is  behind  the  descending  part  of  the  duodenum. 

The  pancreas  is  situated  as  in  man,  but  adheres  firmly  to  the  trans- 
verse arch  of  the  colon,  as  the  colon  is  dose  to  the  spine. 

The  Mver  is  thin  and  spread  out  like  a  leaf,  lying  dose  to  the 
diaphragm,  but  not  covering  nearly  the  half  of  it,  being  not  so  large  as 
a  common  human  liver.  It  is  divided  into  three  lobes ;  the  right  lobe 
lies  flat  in  ihe  right  loins ;  the  middle  lobe  is  divided  into  two,  lying  in 
the  middle,  but  to  the  right ;  the  left  lobe  lies  in  the  middle  and  to  the 
left.  There  is  no  gall-bladder.  The  liver  is  small  in  proportion  [to  the 
sice  of  the  animal]. 

The  pericardinm  is  about  4  or  5  indies  from  the  diaphragm :  it  is 
eomiected  to  it  by  two  doublings  of  the  pleura,  one  on  the  right,  the 
other  om  tiie  left ;  the  one  on  the  left  arises  from  the  lower  and  lateral 
part  of  the  pericardium,  from  thence  to  tiie  diaphragm,  diverging  and 
is  continued  from  the  fore-part  back  to  the  spine,  so  that  this  divides 
the  right  from  the  left.  The  right  pleural  ligament  attaches  the  peri-^ 
eardium  in  the  same  manner,  but  with  this  difference,  that  it  goes  no 
fiorther  back  than  the  inferior  vena  cava,  to  which  it  is  attadied.  The 
pericardium,  with  its  two  attachments  and  the  diaphragm,  make  a 
cavity ;  aod,  as  the  vena  cava  is  not  attached  to  the  spine,  there  is  a 

x2 


1 64  PERI880D  ACTTLA. 

passage  between  the  vem  and  the  spines,  and  through  this  passage  enters 
a  lobe  of  the  right  lung,  and  lies  there.  The  vena  cava  between  the 
heart  and  the  diaphragm  is  about  4  inches. 

The  Tentrides  of  the  heart  *  are  very  smooth,  having  very  few  fasci- 
culi, only  a  fleshy  column  running  between  the  sides  of  the  ventride. 

The  length  of  the  ass  from  its  head  to  [the  end  of  the]  hind  feet  is 
8  feet ;  the  small  guts  are  40  feet ;  the  great  ones  17  feet ;  in  all  57 
feet^.  The  whole  intestinal  canal  is,  therefore,  seven  lengths  and  one 
eighth  of  the  animal. 

The  erectores  clitoridis  are  as  in  the  human  subject.  *  The  clitoris  is 
made  up  of  a  strong  tendinous  coat,  which  is  so  thick  for  2  inches  as  to 
make  it  stand  prominent ;  and  along  the  upper  part  it  is  cellular,  but 
stiU  contained  in  the  strong  coat.  This  coat  becomes  thin,  and  the 
cellular  body  becomes  larger,  which  is  a  little  prominent  in  the  external 
vagina,  and  has  a  number  of  enunenoes  on  its  external  surface,  of  a 
black  colour,  standing  at  the  beginning  of  the  external  vagina.  The 
plexus  retiformis  is  as  usual ;  but  the  ceUs  are  very  large,  and  there 
seems  to  be  a  large  cavity  in  the  middle.  The  sphincter  vagina  is  as 
in  the  human,  covering  the  plexus. 

At  the  beginning  of  the  true  vagina,  and  at  the  beginning  of  the 
meatus  uiinarius,  there  is  a  doubling  of  the  vagina,  which  is  very 
broad,  on  the  lower  surfeu^e  or  next  the  urethra,  but  becomes  narrower 
towards  the  anus ;  so  that  that  part  next  the  urethra  acts  as  a  valve, 
hindering  the  urine  from  getting  into  the  vagina.  This  is  the  remains 
of  the  hymen'. 

From  the  external  labia  to  the  beginning  of  the  vagina  is  about 
4  inches,  forming  a  passage  much  the  size  of  the  vagina  itself,  but 
rather  laiger :  it  is  smooth,  has  a  vast  number  of  orifices  of  glands  up 
and  down  it,  and  it  is  on  this  part  of  it  that  the  sphincter  vagina 
is  placed,  with,  the  plexus.  The  urethra  is  made  up  of  a  strong  circular 
musde  through  its  whole  length ;  the  muscular  coat  of  the  bladder  does 
not  tenninate  in  the  muscular  coat  of  the  urethra,  but  as  it  approaches 
the  neck  it  becomes  denser,  and  afterwards  becomes  ligamentous ;  but 
where  it  is  lost  I  don't  know.  The  vagina  is  about  seven  laches  long, 
with  a  great  deal  of  white  mucus,  like  cream.  The  os  tinc»  projects 
about  an  inch  within  the  vagina,  is  about  as  thick  as  one's  thumb,  and 
is  not  smooth  but  scabrous.  The  uterus  is  about  7  inches  long,  and  of 
a  pyramidal  flgure ;  for,  from  the  beginning  of  the  os  tineas,  it  is 
becoming  laiger  and  larger  towards  the  fundus :  it  is  thickest  at  the  oe 
tincce,  becoming  thinner  and  thinner ;  at  the  os  tincae  there  are  a  great 

1  [Hunt  Prepe.  Nos.  928,  and  865,  866  (showing  abeorbentBon  the  Tentrides).] 
«  [Home,  Comp.  Anat  i.  p.  461.]  »  [Htmt.  Prep.  No.  2839.] 
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manj  longitndinal  folds,  which  become  smaller  and  smaller  towards  the 
fondos^  where  they  are  entirely  lost.  The  comua  are  like  those  of  the 
mare,  the  uterus  dividing  into  two  equal  branches,  which  become 
smaller  as  they  pass  on,  till  at  last  they  become  yery  small.  The 
oyaria  are  smooth  bodies,  a  little  oblong,  and,  as  it  were,  bent  on  them- 
selves,  so  that  their  two  ends  almost  meet  ^  Between  the  sacrum  and 
the  first  lumbar  vertebra  there  is  a  considerable  motion  up  and  down, 
but  not  laterally*. 

The  Zebra  [Equus  Zebra,  Linn.] . 

It  is  at  present  impossible  to  say  whether  the  zebra  is  an  ass,  horse, 
or  neither ;  if  it  1)ie  neither,  it  is  of  the  same  genus ;  for  it  has  been 
known  to  breed  with  one ;  that  is  to  say,  a  male  zebra  with  a  female 
ass. 

Loose  note. — ^There  was  a  curious  circumstance  attended  this  process. 
He  would  not  have  anything  to  say  to  the  female  ass  at  first ;  and  to 
entice  him  (or  to  deceive  him,  if  it  was  upon  principle),  they  painted 
the  female  similar  to  himself,  and  then  he  covered  her ;  but  the  experi- 
ment went  no  farther  *. 

If  we  consider  them  anatomically,  we  shall  not  be  able  to  determine 
this  question.  The  zebra  has  the  two  cavities  on  the  sides  of  the 
fauces  which  answer  to  the  [faudal  terminations  of  the]  Eustachian 
tubes  in  the  horse  and  ass. 

The  cuticle  of  the  oesophagus  is  continued  into  the  stomach  for  some 
way,  and  principaUy  on  the  fore  part,  running  towards  the  pyloros,  and 
terminating  in  an  edge  a  little  raised,  as  in  the  horse  and  ass. 

The  csecum  is  above  2  feet  long*,  and  is  turned  up  towards  the  carti- 
lago  xipho'ides,  which  it  reaches  upon  the  fold  of  the  colon,  being  attached 
to  this  fold  by  a  mesocolon.  The  colon  at  its  beginning  is  attached  to 
the  loins,  kidney,  &c.  and,  as  it  passes  up,  it  becomes  loose,  still  passing 
up  towards  the  sternum,  when  it  crosses  the  abdomen,  before  the 


1  [Hunt  Prep.  No.  2796.] 

'  [BerideB  the  usual  articulatioiis  there  is  a  ooncavity  at  the  back  part  of  each 
diapophysis  of  the  last  lumbar  vertebra,  for  the  reception  of  an  articular  conveziiy 
from  the  fore  part  of  those  prooesaes  in  the  first  sacral  vertebra :  this  transverse  ex- 
tenabn  of  that  joint  is  shown  in  Nos.  3180,  3181  (Horse),  Osteol.  Series.] 

»  [Vol.  i.  p.  194,  Lord  Olive's  sebra.  See  also,  *  Philosophical  Transactions,' 
1821,  p.  20,  for  an  account,  by  Lord  Morton,  of  the  impr^giuUion  of  a  mare  by  a 
male  qnagga,  the  hybrid  offspring  of  which  is  figured  in  an  oil-painting  now  ia  the 
Boyal  (College  of  Surgeons.  This,  and  paintings  of  the  mare's  subsequent  ofbpring 
by  an  Arabian  stallion,  are  described  by  the  Editor  in  his  'Synopsis  of  the  Museum 
of  the  College,*  8vo,  1850,  p.  99.] 

^  [Home,  Comp.  Anat.  i.  p.  459,  tab.  cxv.] 
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stomach,  to  the  left ;  the  colon  is  then  oontinned  down  the  leift  a  little 
way,  and  is  bent  back  upon  itself,  going  as  far  back  as  its  oiigLD,- 
becoming  rather  smaller  at  the  first  part  of  this  torn:  it  is  again 
tamed  np  npon  itself  nearer  to  the  spine,  where  it  now  becomes  a  much 
smaller  intestine,  passes  up  upon  the  back,  adheiing  to  the  parts 
behind;  it,  then,  crosses  the  spine  to  the  left,  and  becomes  a  loose 
intestine,  having  a  long  or  broad  mesocolon,  which  allows  the  colon  to 
be  thrown  into  conTolutions.  The  large  part  of  the  colon  has  three 
bands,  the  smaller  only  two :  one  is  at  the  insertion  of  the  mesenteiy. 

The  liver  is  rather  small  for  the  size  of  the  body ;  it  is  thin  and 
flat.    There  is  no  gall-bladder. 

The  pancreas  *  has  two  branches ;  one  runs  across  the  body  towards 
the  [^leen,  having  the  transverse  turn  of  the  col(xi  firmly  adhering  to 
it;  the  other  lies  in  the  curve  of  the  duodenum.  The  ducts  from 
each  unite,  and  enter  or  unite  with  the  hepatic  duct,  forming  one 
duct  which  enters  the  duodenum  five  or  six  inches  from  the  pylorus. 
There  is  a  small  duct  which  comes  off  from  the  other,  or  from  that 
portion  of  the  pancreas  that  is  attached  to  the  hoUow  of  the  duodenum, 
and  communicates  vdth  the  other,  vrhich  enters  the  duodenum  nearer 
its  fore-part  than  the  large  one,  but  about  the  same  distance  from  the 
pylorus.  Where  these  ducts  enter  there  is  a  circular  fold  surrounding 
them,  with  a  projection  in  its  centre  by  which  one  would  conceive  the 
ducts  entered,  but  they  do  not ;  they  enter  immediately  on  the  inside 
of  the  circular  fold  above  mentioned. 

The  spleen  is  a  long  body,  not  so  flat  as  in  the  horse ;  it  is  attached 
to  the  epiploon.  This  is  attached,  on  its  anterior  edge,  to  the  convex 
arch  of  the  stomach  and  a  little  to  the  duodenum,  on  the  right ;  thence 
across  the  spine,  posteriorly,  to  the  pancreas,  &c.,  along  with  the  colon, 
but  not  to  it ;  so  that  this  membrane  appears  only  to  cover  the  lower 
and  posterior  part  of  the  stomach;  for,  when  the  stomach  is  distended, 
it  passes  from  the  curvature  to  the  back. 

The  kidney  is  similar  to  that  of  the  horse  and  ass.  The  two  lateral 
processes  going  from  the  swell  of  the  ureter  are  rather  shorter  and 
smaller  than  those  of  either  horse  or  ass.  There  are  some  small  arte- 
ries coming  from  the  surrounding  parts,  which  enter  the  body  of  the 
kidney  on  its  exterior  surfiace  *. 

The  capsulsB  renales  are  two  oblong  bodies,  very  much  of  the  shape 
and  size  of  the  shell-fish  called  mussel  [Mytiltta  edulu].    They  are 


1  [Hunt  Prep.  No,  822.] 

'  [The  staracture  of  the  kidney  of  the  sebn  ifl  thown  in  Hnnt  Preps.  No«. 
1215,  1216.] 
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yellow  on  their  oater  or  oortical  subetanoe,  and  of  a  dark  ash  oobur  on 
their  inside. 

Of  the  Pdrt»  of  €hneralion. — ^Theae  parts  appear  to  be  the  same  with 
those  of  the  horse. 

The  vasa  deferentia  swell  into  two  canals  behind  the  bladder.  The 
two  yedcokB  seminales  are  lai^,  oblong  bags,  of  a  gentle  pyramidal 
flgore ;  the  fiindas  the  largest.  There  is  a  long  small  dnct*  between 
the  two  vasa  deferentia,  running  in  the  doubling  of  the  peritoneom 
that  unites  them  behind  the  bladder,  which  is  forked  at  its  extreme  end 
similaiiy  to  Ihat  in  the  horse ;  this  opens  into  the  urethra  between  the 
openings  of  the  two  vasa  deferentia. 

Thb  Tapir  [Tt^pirus  Amerieamts^']. 

This  animal  is  about  the  size  of  a  c(«mion-si2ed  hog* ;  and,  when  seeil 
at  a  little  distance,  so  as  not  to  see  its  peculiarities,  it  would  be  taken 
for  one.  The  body  is  shaped  like  a  hog^s ;  the  back  is  arched ;  Ihe  legs 
are  thick  and  short ;  the  fore-^t  has  four  toes  with  small  hoofb  of  a 
dark  colour :  I  call  these  hoofs,  as  they  indose  the  toe.  The  lund-fbot 
has  only  three.  The  tail  is  remarkably  small  and  short.  The  one  from 
which  this  description  is  taken  measured,  from  the  tip  of  the  nose  to 
the  end  of  the  tail,  5  feet  6  inches :  the  height  at  the  shoulder  was 
2  feet  8  inches;  at  the  crista  of  the  ileum  2  feet  5  inches.  The 
character  of  the  head  seems  to  be  between  that  of  the  rhinoceros  and 
the  hog.  The  nose  projects  about  2  ruches  beyond  the  teeth,  forming 
a  proboscis,  which  ia  muscular ;  and  from  the  nasal  bones  arise  two 
considerable  muscles,  which  are  inserted  into  the  tip  of  the  nose ;  all  of 
which  must  give  this  part  considerable  motion;  and  the  two  last 
mentioned  muscles  must  give  considerable  strength  in  raising  the  pro^ 
bosds,  which  is  probably  used  in  digging  up  the  earth  in  search  of  fbod. 
The  eyes  are  smaU  and  of  a  darkish  colour.  The  ears  project  upwards 
and  backwards,  and  are  rounded.  The  anus  is  yery  large,  and  the 
common  skin  of  the  body  terminates  all  at  once  in  the  gut,  not  becom- 
ing gradually  thinner  and  thinner  till  lost  in  the  intestine^:  this 
termination  looks  like  a  cut  edge  in  the  common  skin,  and  is  a  littie 
scolloped.    The  colour  of  the  hair  is  of  a  dusky  hue,  and  short,  ex- 


^  [The  *protom0tA :'  Hunt  Pl«p.  No.  2544.] 

>  [The  skiiU  of  OiiB  aniiDal  is  No.  2879,  Osteol.  Series.] 

*  [The  immaturity  of  the  uiimal  is  shown  by  the  oonoeslment  of  the  hMt  molar 
tooth  in  its  formatiTe  oariiy,  in  both  jaws  of  No.  2879.] 

*  [Emit  Ppsp.  No.  764.] 
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ceptiiig  on  the  back  part  of  the  head,  and  beginning  of  the  neck  where 
it  is  much  longer.  There  are  only  two  nipples,  sitoated  between  the 
two  thighs,  or  lower  part  of  the  abdomen.  The  external  part  of  gene- 
ration, or  bearing,  has  a  peak  like  the  sow.  On  raising  the  ntems  from 
the  rectum  in  the  pelvis,  we  find  their  connexions  much  higher  than  in 
animals  in  common ;  even  hi^er  than  the  connexion  of  the  bladder. 
The  common  vagina  is  not  long,  about  2  inches.  There  is  a  pretty 
considerable  ridge  at  the  mouth  of  the  proper  vagina  which  maj  be 
called  a  hymen.  The  proper  vagina  is  very  long,  which  makes  the 
coimexion  between  the  rectum  opd  this  pert  so  extensive.  It  is  wide, 
as  also  pretty  smooth.  Its  adhesion  through  its  whole  length  to  the 
rectum  is  so  close  as  not  to  be  easily  separated.  The  os  tinose  hardly 
projects ;  it  is  wide.  The  common  uterus  is  short,  not  2  inches  long. 
The  two  horns  go  off  laterally,  are  long  and  very  mgous,  which  rug» 
are  parallel  with  the  horn,  viz.  longitudinal.  The  ovaria  are  small  and 
flat  oval  bodies.  The  Fallopian  tubes  run  on  the  membrane,  which 
forms  a  loose  capsule,  but  does  not  cover  the  ovarium.  There  were 
little  sacculi  at  the  attachment  of  the  ovaria  \ 

The  lungs  appear  to  be  a  congeries  of  small  lobes  united  together  and 
covered  by  the  pleura.  The  lung  on  the  left  side  has  two  fissures  in  its 
anterior  thin  edge ;  one  opposite  to  the  base  of  the  heart,  the  other  near 
the  apex;  and  in  the  space  between  the  two  the  lungs  are  mostly 
wanting,  to  aUow  of  the  heart  to  be  placed  there.  Its  upper  anterior 
edge  terminates  in  a  process  which  comes  forward  toward  the  media- 
stinum ;  and  the  lower  part  of  the  anterior  edge,  below  the  lower  fissure, 
comes  forward  below  the  heart,  toward  the  mediastinum  bebw.  The 
lung  on  the  right  side  is  nearly  the  same,  but  is  divided  more  distinctly 
into  three  portions,  one  corresponding  with  the  upper  portion  of  the 
left,  the  middle  coming  before  the  right  of  the  heart,  and  the  lower  still 
more  forward,  below  it,  or  between  the  heart  and  diaphragm.  A  small 
lobe  of  the  lung  is  contained  behind  the  inferior  vena  cava,  and  lies 
between  the  diaphragm  and  heart.  The  trachea  is  not  large ;  therefore 
the  animal  probably  has  not  a  strong  bass  voice :  its  cartilages  are  very 
thick  and  broad.  The  heart  is  very  large ;  is  shorter,  broader,  and  more 
compact  than  in  most  animals.  The  thoracic  duct  is  large.  The  liver 
is  not  large,  and  is  divided  into  four  lobes ;  the  left  being  the  largest, 
and  the  rest  becoming  smaller  to  the  right.  The  middle  lobe,  which 
receives  the  umbilical  cord,  is  divided  on  its  lower  edge  by  three  fissures, 
and  is  again  subdivided  into  smaller  lobules.  The  right  lobe  is  con* 
tained  behind  the  porta,  forming  the  lobulus  Spigelii.    There  is  no 


[Hunt.  Prep.  No.  2778.] 
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gall-bladder.  The  spleen  is  a  long  body,  similar  to  that  of  the  ox, 
lying  fixed  in  the  doubling  of  the  epiploon. 

Kidneys. — ^Their  external  shape  is  much  like  that  of  the  human,  but 
I  believe  each  is  only  one  gland,  not  partially  conglomerated,  as  in  the 
human  subject :  the  right  kidney  is  the  highest.  They  have  no  mam- 
milla ;  but  the  ducts  open  into  the  pelvis,  like  that  of  the  horse^.  The 
capsulse  renales  are  oblong,  situated  on  the  upper  and  inner  part  of  the 
kidneys :  when  split,  they  are  composed  of  two  substances  very  like  the 
kidney :  the  external  part  is  yellow,  and  the  internal  a  lightish  brown : 
these  substances  are  fibrous,  running  from  the  circumference  to  the 
centre*. 

The  epiploon  is  fixed  to  the  great  arch  of  the  stomach,  to  the  duo- 
denum on  the  light,  to  the  upper  part  of  the  colon  bebw ;  also  to  the 
upper  edge  of  the  left  kidney.  The  tongue  is  long  and  rather  small. 
The  08  hyoides  is  attached  to  the  head.  The  oesophagos  has  a  capsda 
between  the  diaphragm  and  heart  on  its  fore  and  right  side,  which  also 
takes  in  part  of  the  aorta ;  and  is  continued  with  them  through  the 
diaphragm*. 

1  [Hunt  Prop.  No.  1217 :  compare  with  Nob.  1206—1214.] 

»  [lb.  No.  1286.] 

'  [In  an  American  tapir  dissected  by  the  Editor  at  the  Zoological  Gardens,  which 
measured  6  feet  2  inches  from  the  snout  to  the  yent,  the  length  of  the  small  intes- 
tines was  45  feet,  of  the  ceocum  15  inches,  of  the  colon  and  rectum  12  feet ;  the  girth 
of  the  c8Dcum  was  2  feet  8  inches.  Mr.  Clift  has  appended  to  his  copy  of  Hunter's 
notes  1^  following  on  the  anatomy  of  the  Sumatran  tapir  dissected  by  him  in  the 
year  1822:— 

SuTnatran  Tapir  \ 
Stuffed,  in  the  Museum,  1822. 

Male.  The  oesof^iagnB  measured  in  length  2  feet  Length  of  stomach  in  a  right 
line,  which  in  form  yery  much  resembles  the  stomach  of  the  rhinoceros,  1  foot  8  in. ; 
breadth  9  in.  The  stomach  has  the  cuticle  extending  on  each  side  of  the  termi- 
nation of  the  oesophagus.  The  greatest  extent  towards  the  pylorus  as  in  the  hog^ 
Length  of  the  small  intestines  69  feet.  G^ie  Talvuhe  conniventes  did  not  extend 
so  far  as  in  the  rhinoceros;  but  were  yery  distinct  towards  the  csecum.  Length 
of  the  cGBCum  from  the  entrance  of  the  ileum  1  foot:  greatest  breadth  of  csBoum' 
1  foot  The  caxmm  is  honeycombed  internally,  and  had  an  appearance  of  tassels, 
somewhat  like  those  represented  by  Mr.  Thomas  in  his  paper  in  Philos.  Trans,  on 
the  Hhinooeroe ;  nearly  of  the  same  form,  but  not  so  conical  as  in  the  rhinoceros. 
Length  of  the  great  intestines  from  the  caecum  to  the  anus,  19  feet  6  inches:  of  which 
theiectum  measured  1  foot  3  inches;  the  diamtear  of  the  rectum  6  inches.  Diameter 
of  colon  at  its  widest  part,  which  is  3  feet  below  the  caecum,  8  indies.  The  colon 
dilates  yeiy  much  about  a  yard  below  the  csecum,  and  then  becomes  small  again  as 
before ;  is  8  inches  wide  for  about  2  feet  in  extent,  so  as  to  look  like  a  stomach.  The 
colon  appeared  to  haye  but  one  band,  towards  its  termination.  The  spleen  wasyery 
long  and  narrow;  in  length  2  feet  3  inches.  The  kidneys  were  conglobate  and 
simple.  The  heart  was  as  usual  in  mammalia,  yii.  two  auricles  and  two  yentridea 
conjoined.] 
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[Order  Proboscidia.] 
The  Elephant  [Elephas  Indicus,  Guv.^] . 

The  length  of  the  trunk  or  body  from  the  anterior  part  of  the  breaat- 
bone  was  3  feet  9  inches.  The  abdomen  is  yeiy  laige  for  the  size  of 
the  animal.  The  thickest  part  of  the  belly  was  about  7  feet  6  inches 
in  drcumference.  The  fore-legs  are  at  a  greater  distance  from  each 
other  than  common  in  qnadrupeds,  although  they  have  no  davides : 
this  width  we  may  suppose  is  to  allow  of  the  inerease  of  the  udder* 
They  have  two  nipples^  one  on  each  side  of  the  sternum^  situated 
between  the  arms ;  about  the  size  of  those  of  a  common  bitch  giving 
suck.    The  skin  is  very  thick  and  tough,  but  is  soft  to  the  feel*. 

There  is  a  strong  ligamentous  substance  coTering  the  whole  abdomen 
and  thorax,  attached  also  to  the  spine  of  the  scapula.  On  the  abdomen 
it  is  thickest,  especially  at  the  linea  alba.  Besides  the  tendinous  fEusciffi 
surrounding  the  muscles,  as  in  the  hmnan  subject,  there  are  other  fasdao 
of  a  yellow  colour,  thicker,  and  exceedingly  elastic'.  The  use  of  these 
last  is  to  supersede  the  necessity  of  the  more  frequent  contractions  of 
the  muscles  underneath.  The  cellular  or  uniting  membrane  is  generally 
of  a  very  singular  nature :  it  is  extremely  fine  in  texture,  and  extremely 
dose ;  so  much  so  as  not  to  be  pulled  in  the  form  of  oeUs,  but  rather  as 
if  matted :  it  is  extremdy  elastic.  However,  it  is  not  universally  the 
same;  where  considerable  motion  in  the  parts  is  wanted,  it  is  of  a 
looser  texture,  such  as  that  of  the  penis  and  prepuce. 

The  two  ossa  ilei  are  spread  wider  than  what  is  common  to  quadru- 
peds ;  very  similar  to  those  in  the  human  subject,  but,  instead  of  the 
abdominal  musdes  being  inserted  into  the  upper  part  of  the  ossa  pubis, 
they  are  inserted  into  the  lower  part,  so  that  the  whole  length  of  the 
pubis  is  taken  into  the  cavity  of  the  abdomen.  I  suspect  too  that  the 
diaphragm  is  higher  than  common,  especially  at  the  lower  or  fore  part. 
The  peritoneum  is  united  to  the  surrounding  parts  by  a  vast  quantity 
of  ceUular  membrane  similar  to  that  which  unites  the  lungs  to  their 
surrounding  parts,  excepting  to  the  diaphragm.  The  epiploon  is  attached 
all  along  to  the  great  arch  of  the  stomach,  spleen,  and  anterior  trans- 
verse arch  of  the  colon,  and  covered  great  part  of  the  small  intestines, 
as  in  the  dog.  It  was  thin,  transparent,  forming  a  bag.  as  in  a  young 
child,  and  had  lines  of  adep6,.in  whidi  was  some  stony  matter  accom- 
panying its  vessels. 

The  stomach,  on  the  whole,  is  of  the  shape  of  the  human  stomach, 

1  [The  Hunterian  spedmens  of  the  ostoology  and  dentition  of  the  Indian  elepbant 
are:-No8.  2668—2660,  2662,  2713,  2724-2744,  2763,  2770,  2781—2821.] 
«  [Hunt.  Pwps.  Nofl.  1846, 18^,  1966.]  »  [lb.  No.  74.] 
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bat  is  more  oblong,  and  not  so  much  cnrred :  it  is  longer  at  the  great 
end,  and  more  pointed.  It  is  2  feet  10  inches  long,  and  as  much  in 
circumference  at  the  thickest  part.  There  are  some  yalvuliB  conniTentes 
near  the  great  end  of  it,  but  these  do  not  go  quite  round  ^.  The  yalve 
of  the  pylcmis  is  not  so  OTident  as  in  the  human  subject. 

The  duodenum  becomes  immediately  loose,  and  is  thrown  into  oon-^ 
volutions :  it  does  not  pass  tar  down  the  right  side,  but  crosses  the  spine 
to  the  left,  pretfy  high,  without  being  obliged  to  pass  upwards,  as  in 
most  quadrupeds :  in  this  last  course  it  is  considerably  attached.  The 
duodenum  is  about  a  foot  long,  and  11  inches  round ;  as  also  [in  regard 
to  circumference]  the  jejunum  and  ileum  when  blown  up.  The  length 
of  the  small  intestines  is  17  feet^. 

The  TBlTube  oonniyentes  are,  some  longitudinal,  others  transrerse, 
with  all  the  varieties  between  them*.  The  intestinal  glands  are  of  the 
aggr^ate  folHcnlar  Idnd^,  as  in  the  ass.  The  lymphatics  on  the  guts 
are  smaller  than  the  arteries,  and  the  lacteals  on  the  mesentery  are 
smaller  than  in  the  human.  There  are  no  l3nnphatic  glands  on  the 
mesentery ;  but  several  at  the  root  of  the  mesocolon ;  small,  oval,  flat, 
dark  red,  and  buried  in  ht;  not  larger  than  in  the  human  subject.  The 
nerves  to  the  intestines  went  from  large  distant  trunks ;  not  in  plexuses. 

The  ileum  passes  into  the  caecum,  and  is  there  only  9  inches  round. 
It  passes  in  nearly  at  a  right  angle.  The  valve  of  the  colon  when  dried 
is  an  oval  opening  of  1  inch  by  half  an  inch.  The  ciecnm  is  1  foot 
9  inches  long;  2  feet  10  inches  round.  The  caecum  is  puckered  into 
cells  by  longitudinal  bands  whidi  were  soon  spent  in  the  colon :  the 
longitudinal  ligaments  are  three.  The  colon  goes  up  the  right  side,  and 
crosses  the  body  above  the  duodenum :  at  the  crossing  it  adheres  closely 
to  the  duodenum  at  the  root  of  the  mesentery,  and  to  the  pancreas;  it 
then  gets  behind  the  duodenum,  crosses  behind  the  root  of  the  mesen- 
tery, &c.  to  the  left,  and  then  goes  to  form  the  rectum. 

The  liver  is  an  oblong  body,  lying  across  the  abdomen  near  the  centre : 
it  is  small  for  the  size  of  the  body  of  the  animal.  The  hepatic  duct  was 
5  inches  long,  and  very  large :  it  passes  some  way  between  the  coats  of 
the  duodenum',  where  there  is  a  protuberance  made  by  a  sphincter 


^  [Dry  preparation  in  Hunt.  Museom ;  and  iee  Home,  Comp.  Anat  L  p.  156, 
tab.  xriiL] 

'  [The  animal,  from  the  dimenrions  of  the  body,  was  a  Tery  young  one.] 

•  [Hunt  Prepe.  Nob.  702,  703.]  *  [lb.  No.  760.] 

'  [The  leoeptadle  which  the  duct  here  forma  IB  afaown  in  Prep.  No.  825.  AriBtotle 
refers  to  thifl  structure  when  he  states  that  "the  gall  is  remote  from  the  lirer"  in  the 
elephant  Camper  givesa  figure  of  the  duodenal  gall-poudi  in  pi.  yii  figs.  1,  2;  ft  4,  of 
his  aooount  of  the  anatomy  of  a  male  elephant^  in  the  posthumous  '  (EuTres  de  P. 
Camper,'  torn.  ii.  pp.  1-282. 
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musde :  its  opening  into  l&e  gut  is  as  laxge  as  the  litQe  finger.  There 
is  no  gall-bladder.  The  lymphatics  of  the  liyer  are  most  numerous  on 
the  nnder  surface. 

The  pancreatic  duct  is  very  large,  and  was  fiUed  with  a  yellow  slimy 
mncos :  it  enters  the  duodenum  by  a  proper  orifice  a  little  way  from 
the  hepatic  \ 

The  spleen  is  a  long,  flat  body,  and  lies  in  the  doubling  of  the  epiploon  ; 
its  length  was  3  feet  10  inches:  its  greatest  breadth  was  8  inches* 
The  kidneys  are  semi-conglomerate,  more  so  than  the  hnman^  by  which 
means  the  infdndibula  are  larger.  The  mammillflB  do  not  project  much, 
so  that  the  tabuli  are  easily  injected,  and  are  not  larger  than  in  the 
human  subject'. 

The  thorax  is  short  at  the  fore  or  lower  pert,  but  goes  pretty  tat 
down  or  back  towards  the  spine. 

The  pericardium  adheres  to  the  diaphragm  nearly  as  in  the  humaUy 
but  not  so  closely  or  finnly,  by  which  means  the  inferior  vena  cava  is 
nearly  as  short  as  in  the  human,  and  also  adheres  by  a  vast  quantity  of 
strong  dense  cellular  membrane  to  all  the  surrounding  parts ;  as  to  the 
sternum  and  anterior  parts  of  the  lungs,  dec. 

The  heart  is  broad  at  the  apex,  not  pointed  as  in  the  ox,  &c.  The 
yensB  cayse  superior  and  inferior  had  [at  their  meeting  in  the  auricle]  a 
considerable '  valvula  nobilis'.'  The  remains  of  the  foramen  OTale  were 
distinct.  There  are  two  valves  at  the  teimination  of  the  vena  cava 
superior,  but  not  sufficient  to  shut  up  the  whole  area.  The  jugular  vein 
and  subclavian  of  the  left  side  do  not  cross  the  thorax  to  the  right,  but 
unite  into  one  trunk,  which  passes  down  the  left  side  of  the  heart, 
winds  round  the  basis  of  the  left  auricle,  and  opens  into  the  right 
auride,  as  in  many  other  animals*.  The  right  subclavian  and  the  two 
carotids  arise  by  one  large  conmion  trunk  which  soon  divides  into  the 
three  above  mentioned ;  and  nearly  all  at  the  same  place. 

The  lungs  on  the  left  side  are  composed  of  one  large  lobe ;  also  that 
on  the  right,  excepting  the  small  lobe,  or  process  sent  in  between  the 
basis  of  the  heart  and  diaphragm  behind  the  inferior  vena  cava,  which 
is  small,  from  the  union  of  the  pericardium  to  the  diaphragm,  there 
being  no  great  space  for  this  process  or  lobe  of  the  lungs  to  lie  between 
these  parts,  which  we  find  generally  to  be  pretty  large  in  most  qua- 

/ 

1  [The  panoraos  is  shown  in  No.  780.] 

*  [The  saprarenal  glands  are  shown  in  Hunt.  Preps.  Nos.  1287  A  2065.] 
s  [* Ikistachian  valye' ;  see  Hunt  Prep.  No.  924.] 

*  [Most  Bodentia^  aU  MarmpiaUa^  Monostremata,  birds,  and  reptiles.  Camper 
does  not  notice  this  anatomical  character.  It  is  well  shown  in  the  dried  and  iigectod 
preparations  of  the  heart  of  the  elephant  in  the  Hunterian  Museum.] 
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drapeds\  In  this  the  elephant  is  more  similar  to  the  human  subject. 
The  lungs  adhered  uniyersaUy  to  every  part  they  came  into  contact 
with ;  viz.  to  the  inside  of  the  ribs,  the  diaphragm,  the  pericardium,  to 
the  trunks  and  vessels  going  and  coming  into  the  thorax.  This  cellular 
membrane  is  much  in  quantity,  so  that  the  lungs  may  have  a  consider- 
able extent  of  motion  in  the  thorax,  but  it  is  extremely  fine  and  close, 
and  very  strong. 

The  mouth  of  the  elephant  is  extremely  small  for. the  size  either  of 
the  head  or  the  whole  animal ;  owing  in  a  great  measure  to  the  lower 
jaw  and  lips  coming  to  a  point,  almost  like  the  lower  part  of  the  bill  of 
many  birds,  and  indeed  the  lower  jaw  is  very  small  in  proportion  to  the 
size  of  the  head.  It  is,  at  the  fore-part,  considerably  narrower  than 
the  upper  jaw ;  and  the  lip  of  the  lower  jaw  projects  a  considerable  way 
beyond  the  jaw  itself,  forming  a  groove  to  the  very  point,  the  edges  of 
which  are  a  continuation  of  the  external  lips.  In  this  groove  lies- the 
tip  of  the  tongue';  besides  which  it  serves  as  a  director  for  the  pro- 
boscis, which  is  the  active  part.  The  upper  jaw  is  broader  forwards 
than  the  lower :  the  lateral  lips  of  this  jaw  are  at  a  greater  distance 
from  one  another  than  in  the  lower,  and  at  the  fore-part  they  are  con- 
tinued into  the  nose  or  snout,  so  that  at  the  fore-part  there  is  no 
distinct  lip  for  this  jaw.  The  tongue  is  narrow  from  side  to  side, 
especially  at  the  fore-part,  but  is  pretty  thick ;  it  terminates  forwards 
in  a  point,  fitting  itself  into  the  groove  in  the  lower  lip.  The  projecting 
part  beyond  the  frenum  or  attachment  is  bent  downwards,  making 
there  an  obtuse  angle  with  the  posterior  part*. 

The  eye  has  six  muscles  as  in  the  human  subject.  The  iris  la  round. 
The  nigrum  pigmentum  is  thick  and  dark  on  the  front  half  of  the 
cavity  of  the  eye,  becoming  thinner  backwards,  and  at  the  posterior 
pert  there  is  none  to  be  found,  and  the  choroid  coat  is  there  of  a  light 
colour^.  The  optic  nerve  is  long:  the  end  next  to  the  brain  is  pulpy, 
but  the  other  end  is  not.  The  [Harderian]  lacrymal  gland  is  placed  on 
the  inner  canthus  of  the  orbit,  and  its  ducts  get  on  the  inner  surface  of 
the  cartilage  of  the  membrana  nictitans,  and  open  on  that  sur&ce  next 
to  the  eye*.  Besides  this  gland,  there  is  a  chain  of  glands  which  in- 
closes the  edge  of  the  cartilage,  whose  ducts  enter  the  tunica  conjunctiva 
lust  where  the  glands  are  placed. 

The  proboscis'  of  the  elephant  was  3  feet  3  inches  long  on  the  upper 


1  [The  Btroctuie  of  the  long  ib  shown  in  Hunt.  Piep.  No.  1135 :  a  section  of  the 
trachea  with  the  thyroid  gland  in  No.  2064.]        >  [Hunt.  Prep.  No.  1489.] 
>  [lb.  No.  1490,  showing  one  olthe  large  foseulate  papilhe.] 
*  [lb.  No.  1739.]         »  [lb.  Nos.  1779, 1780.]         •  [lb.  Nos.  2082—2084.1 
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surface;  2  feet  8  inchee  on  the  lower:  the  circumferenoe  at  the  thickeBt 
part  was  15^  inches.  The  skin  is  yeiy  thin  and  closely  attached  to  the 
muscles.  The  mascnlar  fibres  on  the  upper  surface  are  regularly  longi- 
tudinal ;  on  the  lower  sur&ce  they  diveige  from  a  middle  line  passing 
forwards  and  outwards.  Beneath  these  regular  strata,  the  fibres  are  in 
all  directions,  and  so  mixed,  there  ia  no  tracing  them.  In  every  trans- 
Terse  section  these  fibres  haye  a  whitish  appearance  near  to  the  centre, 
which  is  [due  to]  the  muscular  fibres  near  the  tabes  runidng  through 
a  white  substance :  this  white  substance  consists  of  glistening  tendi- 
nous fibres  running  in  yarious  directions. 

The  Bram^. — ^The  dura  mater*  is  remarkably  thick,  partly  owing  to  a 
number  of  sinuses  or  yeins  in  erery  part ;  for  the  veins  everywhere  are 
passing  into  it  from  the  pia  mater,  and  make  a  plexus.  The  course  of 
the  principal  vessels  are  in  the  usual  place,  to  wit,  on  the  convex  edge 
of  the  falciform  and  transverse  proeesses.  The  arteries  of  the  pia  mater 
and  brain  were  veiy  small  in  proportion:  hardly  so  large  as  in  the 
human  subject.  The  fifth  pair  of  nerves'  were  apparently  larger  than 
in  other  animals,  and  it  was  presumed  that  this  might  be  for  the  sake 
of  the  pioboscis.  The  glandula  pituitaria  was  oblong  in  the  longitudinal 
direction ;  not  transverse  as  in  the  human  subject.  It  was  very  loosely 
connected  at  its  inferior  surface,  and  upon  its  upper  surfiaee  had  a 
middle  cavity  lodging  a  round  body  like  a  worm,  which  was  buried  in 
it  longitudinally  (supposed  to  be  the  eontinuation  of  the  infondibulum), 
dividing  for  some  depth  into  two  lobes.  The  cerebellum  is  larger  in 
proportion  to  the  cerebrum  than  in  the  human ;  nearly  as  if  the  posterior 
lobes  of  the  cerebrum  had  been  wanting ;  and  the  cerebrum  was  much 
flatter  at  its  upper  and  posterior  parts,  where  the  fissure  between  the 
two  hemispheres,  down  to  the  corpus  callosnm,  was  not  so  deep  as  in 
the  human.  The  peduncles  of  the  cerebeUom  and  the  posterior  part 
of  the  corpus  annulare  were  laige  in  the  same  proportion.  The  verte- 
bral arteries  are  wide,  to  form  the  basilary  artery  upon  the  medulla 
oblongata,  immediately  behind  the  corpora  pyramidalia ;  and  the  pos- 
terior branch  of  each  carotid  runs  backwards  and  then  downwards  to 
join  its  feUow  in  the  middle  of  the  corpus  annulare. 

In  the  beginning  of  the  medulla  spinalis  near  the  centre  there  were 
two  columns  of  cineritious  substance,  one  towards  each  side^. 


1  [Hunt.  Prep.  No.  1331.]  »  pb.  No.  1346.] 

>  [See  a  figure  of  the  oommenoement  of  the  fifih  pair  of  nerves  in  ihe  elephant, 

in  A.  X.  Boerhaave's  *  Hist.  Anat.  Infantis,  oujua  pars  eorporis  inferior  mooatros  a 

erat,'  Petersb.  1754.] 
«  [Hunt.  Preps.  Noe.  1366^1372.    The  oheek-gMd  of  the  elephant  is  shown  in 

No.  2108.] 
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lbs.  cs. 

Hie  brain  weighed 7    7 

A  woman's,  which  was  stale,  weighed    ..22 
A  man's  brain  ...••.....    2  12 

Organs  of  Oenerathn^. — ^The  external  opening  of  the  vagina  is  be- 
tween the  two  hind-legs,  jnst  where  the  udder  is  placed  in  the  female 
of  other  animals,  or  where  the  testicles  are  in  the  male. 

The  clitoris*  is  yery  prominent,  appearing  externally  of  a  dark  colour : 
the  labia  are  continued  round  it,  making  a  kind  of  hood  or  prepuce. 
On  that  side  of  the  clitoris  which  leads  to  the  yagina,  it  appears  as  if 
the  ureilira  had  been  continued  to  the  end,  but  was  slit  up.  It  passes 
up  towards  the  anus  along  the  posterior  part  of  the  abdomen,  or  what 
would  be  called  the  perineum,  similar  to  the  penis  in  many  male 
animals,  and  has  its  two  crura  attached  to  the  pubis:  it  is  cavemous 
near  to  the  end  where  it  is  covered  by  the  glans,  which  is  spongy, 
similar  to  the  glans  penis  in  man*  There  are  two  muscles,  arising  in 
common  with  the  erectores  clitoridis,  which  pass  along  with  the-  crura, 
getting  upon  the  upper  part  of  the  clitoris,  and  unite  into  one ;  which, 
running  along  the  clitoris  in  a  sheath,  is  inserted  into  the  upper  surfSeuse 
of  the  glans.    The  nerves  going  to  the  glans  are  very  l^rge. 

The  yagina  passes  along  the  under  surface  of  the  clitoris  to  the 
opening  of  the  pelvis,  and  then  bends  in  towards  the  cavity  of  the  ab- 
domen or  pelvis,  where  it  forms  its  different  parts ;  the  construction  of 
some  of  which  are  very  different  £rom  many,  if  not  all,  other  animals. 

The  whole  cavity  may  be  divided  into  four,  vie. : — 

1.  The  common  vagina,  which  is  common  to  the  urine  and  penis. 

2.  The  proper,  or  rather  uncommon,  vagina,  where  the  penis  can* 

not  enter. 

3.  The  common  uterus. 

4.  The  two  horns. 

In  this  animal  the  common  vagina  is  the  whole  length  where  the 
penis  goes ;  so  that  there  is  no  proper  yagina  for  the  penis,  as  in  most 
other  ftTiiTT><»^1g ;  for  at  the  temunation  of  the  proper  vagina  its  cavity 
contracts  at  once,  almost  into  a  blind  end ;  in  the  centre  of  which  there 
are  three  small  openings,  neither  of  them  larger  than  a  crow-quill :  the 
two  lateral  of  these  lead  to  two  small  sacs  [canals  of  Malpigfai]  which 
pass  a  little  way  along  the  sides  of  the  common  vagina.     The  urethra 

1  [Those  in  the  male  are  shown  in  Hunt  PMps.Noft.252&--2631.  In  the  French 
translation  of  Camper's  works,  the  following  passage  occurs  in  his '  Description 
iinatomique  d'un  ^6phant:' — **Iieo61^bre  Hunter  de  Londres  doit  avoir  dissequd 
deux  6l6phants  en  1775,  une  axmie  aprds  Pauteur."] 

«  [Hunt  Pi«p.  No.  2777.] 
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opens  into  the  very  beginning  or  fdndus  of  the  common  vagina ;  the 
middle  orifice  leads  into  the  uncommon  vagina,  which  soon  dilates  \ 

[Subclass  LiSSENCEFHALA. 

Order  Bruta. 

Family  TARDIGRADA. 

(jenus  Bradtpus.] 

The  Two-fingered  Sloth',  or  L'Unau  of  Buffon,  vol.  13,  p.  58 

[Bradypus  didactyhts,  Linn.] . 

The  thorax  is  short.  The  heart  is  short  and  round  at  the  apex :  the 
two  auricles  ahnost  cover  the  anterior  surface  of  the  basis  of  the  heart : 
the  pericardium  adheres  to  the  diaphragm  by  loose  cellular  membrane. 
[The  thoracic  part  of  the]  vena  cava  inferior  is  short.  The  lungs,  both 
right  and  left,  consist  of  one  lobe ;  and  there  is  no  lobe  between  the 
heart  and  diaphragm.  The  upper  ends  pass  up  into  long  small  points, 
being  not  so  obtuse  as  in  most  other  animals,  and  going  up  a  consider- 
able way  above  the  heart :  their  anterior  edges  adhere  firmly  to  the 
sides  of  the  pericardium,  those  edges  not  coming  so  fax  forward  upon 
the  sides  of  the  heart  as  in  other  animals.  They  seem  to  be  composed 
of  small  lobes  which  are  united  by  cellular  membrane,  like  those  in  the 
human  foetus.  There  was  a  conglomerated  body  in  the  situation  of  the 
thymus. 

The  Hver  has  three  lobes,  viz.  two  with  the  Spigelian ;  the  right  is 
the  largest,  and  the  ligamentum  rotundum  enters  its  convex  surface, 
and  passes  through  its  substance :  it  has  also  a  pretty  large  fissure  in  it. 
The  anterior  surflsice  of  this  lobe  at  its  upper  part  has  a  falx  passing 
from  the  ligamentum  rotundum  to  the  right  side,  attaching  it  to  the 
diaphragm  and  abdominal  muscles  of  the  right  side.  The  liver  lies  on 
the  right  side,  occupying  nearly  the  right  half  of  the  abdomen  at  this 
part,  the  first  cavity  of  the  stomach  occupying  the  other  half.  The 
gall-bladder,  in  Br.  Blane's',  lay  in  a  fissure,  and  its  fundus  appeared 

1  [lb.  Nob.  2775,  2776.  In  a  preparation  of  the  female  organs  of  an  elephant^  in 
the  museum  at  Chit's  Hospital,  the  true  TSgina  is  very  long  and  capacious,  as  in  the 
caries,  and  tiie  comoa  uteri  commence  firom  a  yery  short  corpus,  as  in  the  same 
SodetvHa.  For  the  foetal  membranes  and  placenta  of  the  Indian  elephant,  see 
« Philosophical  Transactions,'  part  iL  1857.] 

>  [Hunter  quaintly  calls  this  subject  of  his  scalpel  "  Bfr.  Two-fingers : "  it  is  cha- 
racterized by  two  long-clawed  digits  on  the  fore-foot,  and  three  such  digits  on  the 
hind-foot] 

*  [Afterwards  Sir  Gilbert  Blane,  physician  to  the  forces.] 
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On  the  convex  surface ;  it  adheres  to  the  under  sur&ce  of  the  large  lobe 
of  the  liver.  The  ductus  cysticus,  in  Dr.  Blane's,  passed  down  through 
the  substance  of  the  liver  and  emerged  at  tiie  aorta  like  tiie  ductus 
hepaticus ;  it  then  joined  the  ductus  communis,  and  entered  the  duo- 
denum about  an  inch  from  tiie  pylorus. 

The  pancreas  lies  in  the  root  of  the  mesentery ;  Its  left  end  gets  loose 
in  the  posterior  part  of  the  epiploon,  or  what  may  be  called  the  attach-^ 
ment  of  the  last  cavity  of  the  stomach  to  the  root  of  the  mesentery  upon 
the  right :  as  the  pancreas  passes  along  the  mesoduodenum  it  becomes 
smaller  and  its  duct  enters  the  duodenum  about  4  inches  from  the 
pylorus. 

The  stomach  consists  of  different  pouches :  the  first  or  large  one  is 
situated  on  the  left;  the  last  cavity  passes  to  the  rights  as  the  last  part 
of  the  stomach  does  in  common.  The  first  cavity  of  the  stomach  adheres 
by  a  pretty  broad  surface  to  the  diaphragm. 

The  epiploon  is  narrow,  hardly  making  a  doubling,  and  is  attached  to 
the  last  cavity  of  the  stomach  forwards,  and  to  the  root  of  the  mesentery 
backwards.  The  spleen  is  almost  round,  flat,  and  thin,  and  is  pretty 
closely  attached  to  the  second  cavity  of  the  stomach.  The  mesentery 
is  long  from  the  upper  to  the  lower  end,  and  is  narrow  from  side  to 
side,  or  frx>m  right  to  left. 

The  small  guts  are  immediately  attached  to  the  right  of  the  mesen- 
tery :  the  intestine  passes  down  the  right  side  and  is  much  convoluted, 
the  turns  being  short ;  it  gradually  twists  towards  the  left  behind  the 
mesentery,  and  then  forwards  as  coming  to  the  right  again ;  when  it 
forms  what  I  shall  call  a  colon  without  a  caecum.  The  mesentery  is  so 
loose  as  to  be  twisted ;  therefore  the  true  position  of  the  intestines  is 
not  to  be  ascertained. 

The  colon  may  be  said  to  begin  at  the  lower  end  of  the  mesentery,  or 
at  least  the  gut  almost  immediately  becomes  large  here ;  it  takes  a  turn 
in  the  contrary  direction^  back  to  the  left  along  the  opposite  edge  of 
the  mesentery,  and  then  passes  down  the  loins  to  the  anus\  The  fteces 
were  a  uniform  gelatinous  mass.  There  are  three  valvular  parts  in 
the  intestinal  canal ;  the  first  at  the  beginning  of  the  colon,  the  next 
about  its  middle,  and  the  last  near  the  anus,  or  in  the  pelvis ;  after 
this  the  gut  becomes  very  large,  like  a  fowl's. 

The  kidneys  lie  low  in  the  loins ;  each  has  only  one  oblong  mammilla. 
The  capsulsB  renales  are  long  and  large  bodies,  and  are  more  in  the 
usual  place  of  the  kidneys';  but  this  was  a  foetus.  [Added  note:  (In 
another,  about  half-grown,  it  was  the  same.)] 

1  [Home,  Comp.  Anat  i.  p.  434.]  >  [Hant  Prep.  No.  1279.] 

VOL.  n.  w 
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The  horns  of  the  uterus  are  short.  The  vagina  opens  elose  to  the 
verge  of  the  anus,  bat  externally,  on  a  pretty  obtuse  prominence.  By 
the  sides  of  this  prominenoe,  dose  to  the  verge  of  the  anus,  axe  two 
pretty  deep  fissures,  or  cavities,  which  are  glandular,  and  secrete,  pro- 
bably, an  essential  oil,  as  in  the  beaver,  &e.  The  ditoris  nearly  sur- 
rounds the  mouth  of  the  vagina,  like  the  hymen  in  the  human  subject. 
The  common  vagina  passes  up  and  seems  rather  to  be  continued  into 
the  urethra  than  into  the  uterus.  About  half  tm  inch  from  the  clitoris 
open  the  two  era  tinc»^,  which  pass  upwards ;  but  they  are  so  small 
that  it  is  hardly  possible  to  pass  anything  into  them :  they  seem  to  pass 
up  to  two  bodies,  which  seem  to  be  glandular,  and  which  bodies  appear, 
on  viewing  them  externally,  to  be  the  two  short  horns  of  the  uterus. 
The  ovaria  lie  almost  upon  the  kidneys.  The  body  t^  the  uterus  is  a 
pretty  kige  bag  oi  a  pyramidal  figure ;  whether  it  has  horns,  or  they 
are  only  the  Fallopian  tubes,  I  eould  not  tdL  The  vagina  opens  ex- 
ternally, distinct  from,  but  veiy  near  to,  the  amis% 

{Bradigms  didaetylus.'] 

In  an  old  one  which  came  from  the  southern  part  of  the  continent  of 
America,  the  contents  of  the  thorax,  abdomen,  and  pelvis  brought 
home,  in  spirits,  by  Dr.  Blane,  were  given  to  me,  and  I  took  the 
following  description  from  the  female  parts'. 

The  common  vagina  [uro-genital  canal]  appeared  to  be  veaty  short, 
and  the  principal  opening  from  it  is  the  urethra;  a  number  of  small 
orifices  of  glands  studded  its  surface.  Hie  proper  vag^  opens  or 
begins  by  two  orifices  which  open  immediately  into  one  cavity  or  canaL 
This  cavity  ia  about  2  inches  long;  and  near  the  fbndus  or  further  end 
it  dilates  and  bec(»nes  somewhat  of  a  pyramidal  figure,  terminating  in 
two  comers,  like  the  human  uterus.  There  is  no  os  tince;  but  it 
appears  to  be  plain  [or  visible]  vrfa^re  the  uterus  begins;  for  this 
pyramidal  part  has  eminences  on  its  inside.  TThere  is  a  large  capsula 
ovaria  which  is  dose  to  the  comers  of  the  uterus:  at  the  upper  edge  of 
the  broad  ligament,  rather  behind  and  dose  to  the  comer  of  the  uterus, 
]fl  the  opening  of  the  capsula  ovarii,  which  is  small  in  comparis(m  with 
the  capsule  itsdfL  On  the  anterior  edge  of  this  orifice  is  the  fringe, 
or  opening  of  the  Fallopian  tube:  the  tube  runs  in  a  serpentine  course 
upon  the  capsule  and  opens  at  the  comers  of  the  uterus  at  the  fimbriae. 
The  ovarium  is  a  flat  oblong  body  attached  to  the  posterior  surface  of 
the  capsula.  The  lateral  attachment  of  the  uterus  called  the  broad 
ligament,  in  which  are  the  parts  above  described,  has  its  upper  edge 

^  [The  two  orifloee  of  the  vagina  mentioned  below.] 

«  [Hunt  Prep.  No.  276a]  »  [lb.  Na  2762.] 
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continued  up  the  loins  (almost  similar  to  the  honis  of  the  uterus  in 
many  quadrupeds)  and  is  attached  to  the  lower  end  of  an  oblong  body 
which  may  be  supposed  to  be  the  ot^sula  renalis  [remnant  of  the  'corpus 

_  • 

WoUBianum']:  but  there  is  a  body  [the  true  supra^renal  one]  placed 
upon  i^e  upper  end  of  the  kidney,  whidi  is  not  so  like  the  capsule  in 
structure  as  this  I  have  been  describing. 

This  animal  has  a-VBry  long  hand  and  foot;  it  has  two  fingers  on  the 
hand  with  very  long  daws,  and  has  a  longer  foot  with  three  toes,  also 
with  very  long  daws.  Both  the  two  fingers  and  the  three  toes  are 
nnitedy  similar  to  the  metacarpus  and  metatarsus  in  other  animals; 
therefi(»e  the  two  fingers  must  move  together,  as  also  the  three  toes. 

The  hair  is  not  tiiick;  it  is  about  an  inch  long,  pretty  strong  and 
waving:  it  is  of  the  same  kind  in  every  part,  no  one  part  having  two 
kinds  of  hair.  I  found  in  the  stomach  of  Dr.  Blane's  specimen,  leaves 
of  plantsy  seeds,  and  something  similar  to  twigs  and  the  innor  bark\ 

The  Sloth,  or  Ai  of  Buffon  [Bradifput  tridaetybu,  linn.]. 

The  langs  adhere  to  the  diaphragm  all  round  the  vena  cava  inferior ; 
and  from  this  adhesion  there  would  seem  to  go  out  in  a  radiate  manner 
muscular  fibres,  diverging  on  the  lower  concave  sui&ce  of  the  lungs, 
adhering  to  them,  and  being  there  lost.  If  this  is  musde,  ihe  use  must 
be  to  oontroct  the  lungs  and  counteoract  ihe  diaphragm.  The  lungs 
also  adhere  to  the  pericardium. 

The  trachea'  passes  down  on  ihe  right  of  the  aorta,  dose  to  the  spine, 
through  the  whole  length  of  the  thorax;  and,  when  got  as  fur  as  the 
dii4phiagm  or  lower  part  of  the  lungs,  it  bends  up  upon  itself,  which 
f old  is  b^bre  and  a  little  on  the  left  of  the  other;  and,  behind  the  heart, 
it  makes  a  turn  forward  and  downward,  and  there  divides  into  two 
branches,  one  going  to  each  lung:  these  have  but  two  lobes  on  the 
right,  and  one  on  the  left  side.  The  cells  are  very  lai^ ;  much  more 
so  than  in  any  other  quadruped  that  I  know. 

The  oesophagus  is  small ;  the  stomach  is  large,  and  of  a  very  singular 
shape  (vide  Preparation').  The  last  part  of  the  stomach,  whidi  I  sup- 
pose is  the  digestive  part,  is  somewhat  like  the  last  bag  in  the  rumi- 
nants :  it  passes  to  the  left  under  the  liver  in  a  contorted  course,  and 
terminates  in  a  stricture  or  pylorus.  The  duodenum  passes  down  the 
right  side,  loose,  as  low  as  the  lower  part  of  the  abdomen,  in  a  convo- 
luted manner,  and  is  then  bent  up  upon  itself  in  the  same  manner 

*  [**  In  the  stomach  were  found  lesreB,  fleeds,  twigs,  and  the  inner  rind  of  the  bark, 
showing  the  kind  of  food  the  animal  lives  upon." — Home,  Oomp.  Anat  i.  p.  434.] 
''  [Hunt.  Prep.  No.  1154.]  »  [No.  310,  Dry  Prep.] 
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nearly  as  high  as  the  stomach ;  it  then  makes  a  turn  down  again  and 
swells  into  a  large  straight  gat^  the  rectum. 

The  stomach  was  full  of  a  suhstanoe  of  a  fibrous  kind  like  the  chewed 
bark  of  a  tree.  The  colon  was  filled  with  small  ronnd  ftBces,  like  those 
of  a  rat,  only  somewhat  rounder.  The  epiploon  is  a  very  narrow 
membrane,  only  attached  to  the  last  part  of  the  stomach,  as  it  were, 
spread  upon  it,  and  attached  by  its  edges  all  around.  The  spleen  is  in 
this  membrane,  and  is  an  oblong  body,  an  inch  long,  thidcer  at  one  end 
than  at  the  other. 

The  liver  is  broad  and  thick,  very  much  like  the  human ;  only  the 
left  edge  is  not  so  thin,  nor  does  it  extend  so  far  to  the  left.  There 
was  no  gall-bladder  that  I  could  peroeive.  The  kidneys  are  conglobate, 
with  one  mammilla  of  course.  The  bladder  is  a  round  body  when  much 
contracted.  The  urethra  passes  along,  like  the  urethra  in  she-animals, 
in  a  straight  direction,  and  opens  into  a  prepuce,  which  is  in  some 
measure  common  to  the  penis  and  anus,  like  the  opossum's,  and  then 
runs  along  a  groove  in  a  small  projecting  body,  which  I  suppose  to  be 
the  penis. 

Parts  of  Generation, — Looking  upon  the  rectum,  we  observe  two  bodies 
like  the  horns  of  the  uterus  in  brutes,  one  passing  to  each  loin,  twisting 
obliquely  round  the  rectum.  Pretty  near  their  union,  which  is  on  the 
fore-part  of  the  rectum,  behind  and  a  little  above  the  bladder,  stand 
two  rounded  bodies,  which  I  suppose  to  be  the  testicles.  The  whole  of 
these  parts  at  first  view  appeared  to  be  female,  and  these  two  bodies 
the  ovaria ;  although  they  were  too  near  to  what  might  be  called  the  body 
of  the  uterus.  The  penis  is  a  short  flat  body  enclosed  in  a  prepuce, 
which  is  within  the  verge  of  the  anus.  It  is  not  above  two-tenths  of 
an  inch  in  length,  and  terminates  in  an  obtuse  point.  It  has  a  groove 
which  runs  along  its  under  sur&ce,  and  which  makes  the  point  some- 
what forked.  The  bones  of  the  pubis  are  small,  pass  across  the  rectum, 
and  are  united  by  a  cartQage  of  some  length  \ 

(Thb  Two-toed  Antbateb,]  Fourmilier  of  Buffon,  vol.  x.  p.  144 

[Myrmecophaga  diiactyla,  Linn.] 

This  animal  has  two  fore-daws  [on  each  fore  foot].  The  stomach  is 
pretty  globular,  not  much  projecting  at  the  great  end.  The  duodenum 
passes  to  the  right,  then  turns  from  the  right  to  the  left ;  in  this  last 
part  it  becomes  larger  and  appears  to  contract  at  once  into  jejunimi ;  it 
\b  attached  in  this  course  by  a  short  mesentery;  but  the  mesentery 
becomes  longer,  and  the  gut  is  thrown  into  convolutions  forming  the 


1  [A  foetal  Ai  is  preBerred,  Hunt.  Prep.  No.  3480.] 
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loose  intestines.  The  ileum  passes  towards  the  left,  just  below  the 
stomach,  similar  to  the  colon  in  many  animals,  and  ends  in  the  colon. 
There  are  two  oiBca,  as  in  birds.  The  colon  and  rectom  are  but  short,  and 
are  one  continued  gat  passing  down  the  left  to  the  anus* 

The  liver  has  three  lobes ;  the  middle  lobe  is  attached  to  the  liga- 
ment ;  there  is  no  Spigelian  lobe.  The  gall-bladder  is  attached  to  the 
ligamentum  teres. 

The  pancreas  is  a  long  small  body  crossing  the  stomach  obliquely ;  its 
end  or  tail  is  attached  to  the  epiploon,  and  to  the  transverse  arcl^  of 
the  stomach  about  midway  between  the  two  ends  of  the  stomach ; 
from  thence  it  crosses  the  stomach  on  its  posterior  surface  towards  the 
small  curve,  and  then  to  the  right  to  the  curve  of  duodenum. 

The  spleen  lies  along  the  great  curve  of  the  stomach,  just  along  the 
attachment  of  the  epiploon ;  its  right  end  is  very  near  the  pylorus.  The 
kLdneys  are  conglobate.  The  bladder  is  pendulous.  The  testicles  are 
within  the  abdomen,  and  are  fixed,  not  moveable  as  in  the  mouse,  &C.' 

[The  Shobt-tailbd  Manis.     {Manis pentadactyla,  Linn.; 

Manis  brackyura,  End.)] 

Pangolin  from  Sumatra.     (The  entrails  of  one  brought  home  by 

Mr.  Griffiths ».) 

This  animal  has  no  teeth,  nor  can  it  be  said  to  have  gums ;  not  even 
like  the  mouth  of  a  young  animal  not  near  cutting  its  teeth. 

The  oesophagus  is  not  small.  The  stomach  appears  to  be  wholly 
lined  with  a  cuticle;  it  is  small,  is  thick  in  its  coats,  and  is  very 
much  bent  upon  the  great  end.  In  the  small  end  and  just  at  the 
pylorus,  there  is  a  pyiiform  protuberance,  with  its  thickest  projecting 
end  towards  the  stomach'. 


>  [The  head,  with  the  tongue  of  this  aimnal,  is  the  Hunt.  Prep.  No.  1502.] 

*  [J.  Griffiths,  Esq.,  author  of  a  paper  **  On  a  rare  species  of  Worm-sheUs  disoovared 
at  an  island  lying  off  the  north-west  coast  of  the  Island  of  Sumatrai"  in  the  '  Philo- 
sophical Transactions,'  toL  xcri.  p.  296.  The  following  note  Ib  appended  to  the  pre- 
sent MS. : — 

'*  Mr.  Qriffiths  presents  his  complimentB  to  Mr.  Hunter,  and  begs  leave  to  acquaint 
him  that  the  entrails,  &c.  of  the  Pangolin,  or  Ant-eater,  from  Sumatra,  whieh  he 
brought  home  for  his  inspection,  hare  been  entirely  spoilt  from  their  long  detention 
at  the  India  House.  Mr.  Ghriffitfas  takes  the  liberty  to  send  them,  that  Mr.  Hunter 
may  see  the  state  they  are  in,  and  will  do  himself  the  honour  to  call  in  a  few  days 
with  the  aquatic  snail  that  he  mentioned  when  he  had  the  pleasure  to  accompany 
Mr.  Broff  to  breakfast  in  Leicester  Square. — Qodtoi  Square,  JS!o,  6,  Thursday 
morning."] 

>  [Hunt.  Prep.  TSos,  542,  643.  The  gastric  gland,  situated  at  the  middle  of  the 
great  curvature,  is  shown  in  the  preparation  added  by  me  to  the  Huntenan  Series, 
No.  590  c] 
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The  duodenum  passes  down  the  right  side,  and  I  believe  gets  on  the 
right  edge  of  the  mesentery;  but  whether  the  whole  makes  a  twist  so 
as  to  make  the  duodenum  pass  behind  the  root  of  the  mesoiterj  whidi 
would  make  the  jejunum  go  down  on  the  left  of  the  mesenteiyi  I  do 
not  know.  The  ileum  passes  up  again  on  the  opposite  edge  of  the 
mesentery  nearly  as  high  as  the  stomach,  and  is  bent  quiokly  down  to 
form  the  rectum.  The  intestines  are  short.  At  the  verge  of  the  amis 
there  are  two  g^Lands,  or  rather  two  bags  containing  a  yellowish  mucus. 
The  inside  of  this  bag  has  a  ^bndular  substance  projecting  inwards  liko 
the  cotyledons  of  the  uterus  of  a  ruminating  animal,  and  all  about  the 
anus,  under  the  skin,  there  are  a  number  of  small  g^ds,  whose  ducts 
open  on  the  sur&ce  of  the  skin,  containing  a  white  mucus,  which,  when 
squeezed,  comes  out  like  paint  from  a  bladder.  In  each  duct  are 
growing  hairs,  which  emerge  eztemally  from  the  duct^  The  liver  has 
four  distinct  lobes :  the  gall-bladder  is  attached  to  the  second  from  the 
^eft  side.    The  kidneys  are  conglobate ;  each  has  but  one  mammilla. 

ParU  of  Oeneration, — ^I  suspect  the  testicles  are  within  the  abdomen, 
for  there  is  no  scrotum.  The  vesicolie,  whose  ducts  enter  the  urethra 
inaseparatesulcuafrom  the  common  canal  (sudi  as  fig.  ).  [A  draw- 
ing of  this  structure  would  seem  to  have  been  made  and  appended  to 
the  MS.,  with  which  it  was  probably  destroyed.] 

This  animal,  I  should  suppose,  is  a  burrower.  It  is  strong  for  its 
size.  It  has  a  strong  neck,  strong  legs,  especially  the  fore.  The  talons 
aro  strong,  and  a  good  deal  worn  down.  The  tail  is  very  strong,  and  I 
believe  the  animal  uses  it  by  way  of  holding.  The  scales  are  grooved 
longitudinally;  but  whero  they  aro  exposed  they  aro  protty  smooth, 
which  I  conceive  is  caused  by  his  going  into  holes  or  small  passages. 

The  Armadillo  with  Nine  Bands.    [Datypui  d-cinciuij  Linn.] 

The  head,  back,  and  tail,  aro  nearly  covered  with  shells  or  scales,  so 
arranged  as  to  resemble  a  coat  of  mail.  That  on  the  head  is  of  an  oval 
form,  nearly  the  shape  of  the  [upper  8ur]face,  extending  from  the  ears 
above,  down  to  within  an  inch  of  the  point  of  the  nose.  On  each  side 
thero  is  a  notch  to  allow  of  the  motion  of  the  eyelids.  This  termi- 
nates all  round  in  the  common  skin  of  the  animal.  That  on  the  back 
makes  one  general  covering;  but  is  made  up  of  three  parts,  an  anterior, 
middle,  and  posterior ;  they  all  terminate  in  one  regular  edge  all  round : 
the  anterior  part  covers  the  whole  of  the  shoulders  to  which  it  adheres, 
and  hangs  down  on  eacn  side  to  the  feet,  covering  the  whole  of  the 
legs:  its  fore  part  is  hollowed  out,  or  has  a  large  notch  in  the  middle 


^  [Hunt  Pyeps.  No6.  2133,  2134.    Home,  Comp.  Anat.  i.  p.  429.] 
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of  that  edge  to  allow  of  the  motion  of  the  head,  but  oomes  forward  on 
each  side  so  as  to  join  that  on  the  head  when  the  head  is  drawn  in. 
The  middle  part  of  the  covering  is  made  of  nine  bands  passing  from 
side  to  side,  or  frmn  edge  to  edge,  across  the  body,  terminating  in  a  thin 
edge,  and  reaching  as  low  down  as  the  anterior  portion,  or  that  part 
which  coyem  the  shonldeis.  The  bands  are  about  2  inches  broad,  lap- 
ping over  each  other;  the  posterior  edge  overlapping  the  anterior  edge 
of  the  one  behind,  for  abont  half  their  breadth,  and  ooimected  together 
by  a  loose  skin,  which,  being  elastic,  allowB  of  considerable  motion  so 
as  to  bring  edge  to  edge.  The  posterior  part  which  covers  the  romp  is 
anteriorly  oonneeted  with  the  last  of  the  moveable  bands  before 
described,  and  at  its  edges  there  is  a  fissure  for  about  2  inches,  admit- 
ting of  motion  similar  to  that  of  the  bands.  Posteriorly,  and  in  the 
middle,  it  is  hollowed  to  allow  of  the  motion  of  the  tail,  similar  to  the 
anterior  for  the  head ;  and  is  rounded  off  on  the  two  sides  with  a  loose 
edge  which  joins  that  of  the  bands,  oovering  the  whole  of  the  thighs. 
The  anterior  and  posterior  [parts  of  the  armour]  appear  to  allow  of  the 
motion  of  the  parts  whidi  they  cover,  independently  of  the  covering 
itself,  like  the  head  and  feet  of  the  tortoise ;  but  the  middle  part  seems 
to  move  with  the  body,  or  perhaps  may  give  motion  to  the  body  by  its 
own  musdes.  Some  of  the  muscles  of  the  head  and  extremities  arise 
from  the  inside  of  this  covering,  as  in  the  turtle.  The  tail  is  entirdy 
covered  with  scales,  formed  into  rings,  which  are  of  different  breadths, 
the  broadest  being  near  the  body,  and  about  an  indi  in  breadth,  which 
are  moveable  upon  one  another  f  the  posterior  ec^  of  the  anterior  ring 
overlaps  the  anterior  edge  of  the  one  behind.  The  skin  of  the  lower 
rings  has  much  less  motion  than  that  of  the  upper.  The  upper  rings 
of  the  tail  lap  over  those  immediately  under  them.  This  is  less  and 
less  tiie  case  as  you  descend,  for  about  ten  rings,  when  they  only  meet 
each  other,  and  still  lower  the  rings  are  much  blended,  or  become  less 
distinct.  This  is  less  evidently  ihe  case  on  the  in^mor  surface.  The 
anterior  edge  of  all  the  rings,  whether  of  the  body  or  tail,  is  thinner 
than  the  posterior  edge :  they  are  exactly  like  feather-boarding.  The 
skin  of  the  belly,  thig^,  and  legs,  is  stiklded  all  over  with  little  emi- 
nences, each  ci  which  is  covered  with  a  thin  scale,  and  on  each  are 
placed  three  hairs.  These  eminences  are  diq>osed  in  pretty  regular 
rows  across  the  fore  parts  of  the  legs  \  The  legs  are  short,  and  the 
feet  are  crusted  over  with  scales  like  the  foot  of  a  bird,  which  they 
resemble,  in  some  degree.  The  fore  foot  has  four  daws;  the  two 
middle  ones  are  of  unequal  length  and  are  but  little  divided ;  the  two 


[Hunt.  Prep.  No.  1809.] 
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external  [outer  and  inner]  ones  are  smaller  and  resemble  each  other  in 
shape,  size,  and  exactly  oppose  each  other.  The  hind  foot  has  five 
claws  ;  the  middle  one  is  the  largest  and  the  longest,  the  next  on  each 
side  are  a  little  shorter,  but  resemble  each  other ;  the  two  outer  [outer 
and  inner]  ones  are  much  smaller,  but  are  also  alike.  The  ears  are 
nearly  2  inches  in  leng:th,  and  are  covered  with  a  scaly  cutLde.  The 
nose  terminates  in  a  flat  surface  like  a  hog's,  on  which  open  the  nostrils, 
and  the  anterior  part  has  a  projecting  edge.  The  under  jaw  is  shorter 
than  the  upper,  and  has  considerable  motion  and  strength.  There  are 
no  teeth  in  the  anterior  parts  of  the  mouth  in  either  jaw.  The  tongue 
is  exceedingly  long ;  round  on  the  under  sur&ce,  but  more  flat  on  the 
upper ;  it  is  conical,  and  tenninates  in  a  point  \ 

On  each  side  of  the  anus  there  is  a  gland,  whose  duet  is  lai^,  and 
opens  externally  by  a  lai^  orifice'.  The  penis  in  its  relaxed  state  is 
about  2  inches  in  length,  has  no  sheath  or  prepuce,  terminates  in  a 
point,  and  appears  to  have  no  glans,  the  ends  of  the  corpora  cavernosa 
making  two  nipple-like  processes  about  half  an  inch  from  the  point  or 
end  of  the  penis.  There  are  four  nipples;  two  on  the  l<Jwer  part  of 
the  belly  between  the  thighs,  and  two  upon  the  breast. 

The  stomach  is  pretty  globular ;  the  oesophagus  enters  pretty  near 
the  pylorus,  so  that  the  hollow  curvature  is  but  small  or  short.  The 
pylorus  is  loose,  not  bound  down  to  the  back  as  in  the  human  subject. 
The  duodenum  has  a  pretty  broad  mesentery,  and  so  has  convolutions : 
it  passes  to  the  left,  behind  the  mesentery,  being  connected  to  the  pos- 
terior part  of  the  root  of  the  mesentery,  but  is  exposed  through  its 
whole  course ;  it  gets  on  the  left  edge  of  the  mesentery,  and  becomes  a 
loose  intestine,  forming  jejunum  and  ileum.  At  the  lower  part  of  the 
belly  it  enters  the  colon,  or  rather  dilates  into  colon^  which  passes  up 
on  the  right  side,  attached  to  the  right  edge  of  the  mesentery,  at  the 
root  of  which  it  b  more  closely  connected ;  it  then  crosses  the  spine, 
having  a  mesocolon  of  its  own,  passes  down  on  the  left  side,  and  forms 
the  rectum,  which  terminates  in  the  anus ;  on  the  sides  of  which  are 
two  bags,  or  rather  two  large  ducts  or  glands,  which  open  just  by  the 
verge  of  the  anus,  and  which  glands  secrete  a  fetid  musk  or  rather 
castor-like  mucus :  its  internal  surface  is  covered  with  small  glands. 
In  both  mesentery  and  mesocolon  there  were  a  number  of  lymphatic 
glands.  The  great  epiploon  is  attached  to  the  stomach  on  its  fore  part, 
and  to  the  pancreas  behind,  on  the  left  to  the  spleen,  and  on  the  right 
to  the  beginning  of  the  duodenum.    The  small  epiploon  is  connected 


^  [Hunt.  Prep.  Ko.  1501.  The  saUyarj  glands  and  bJadden,  which  seem  to  hare 
escaped  Hunter*8  notice,  are  shown  in  Nos.  772b,  772c,  Physiol.  Catalogue,  1833, 
vol.  i.  p.  228.1  2  [lb.  No.  2132.] 
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to  the  small  curvature  of  the  stomachy  pylorus,  and  duodenum  below, 
and  the  liver  above.  The  liver  is  divided  into  four  lobes  besides  that 
of  Spigelius :  the  gall-bladder  is  connected  to  the  under  Burface  of  the 
second  lobe  from  the  left,  and  to  the  same  lobe  is  attached  the  falci- 
form ligament.  The  liver  is  not  connected  to  the  convex  surface  of  the 
diaphragm ;  and  on  pulling  down  this  viscua,  the  vena  cava  inferior 
may  be  seen  between  it  and  the  diaphragm :  the  liyer  is  pretty  large. 
The  spleen  is  large,  oblong,  and  connected  to  the  stomach  by  means  of 
the  epiploon.  The  kidneys  are  conglobate.  The  capsula  renalis  is 
pretty  lai^. 

The  testides  ^  are  placed  within  the  cavity  of  the  abdomen  on  the 
brim  of  the  pelvis,  connected  to  the  part  which  answers  to  the  ring,  by 
their  proper  ligaments ;  at  this  attachment  the  cremaater  muscle  makes 
a  doubling  inwards  so  as  to  be  ready  for  inversion.  The  epididymis, 
where  it  terminates  in  the  vas  deferens,  makes  a  turn  upon  itself  and 
then  dips  into  the  pelvis.  The  vesiculsB  seminales  are  each  one  bag, 
honeycombed  on  the  inside.  The  caput  gallinaginis  is  before  the 
membranous  part  of  the  urethra,  between  the  two  crura,  so  that  the 
ducts  of  the  yesiculse  and  the  vasa  deferentia  pass  through  the  sub- 
stance of  the  membranous  part  of  the  urethra,  to  open  there.  They 
open  separately.  The  vas  deferens  dilates  considerably  in  its  passage 
along  the  membranous  part  before  it  opens,  and  loses  its  firm  consist- 
ence; becoming  membranous. 

The  transversalis  muscle  arises  from  the  spine  of  the  ileum,  and  also 
from  the  brim  of  the  pelvis  near  the  sacrum,  and  lines  the  iliacus  intemus 
muscles.  The  cavity  of  the  chest  was  small  and  flat,  a  good  deal 
shaped  like  the  human. 

The  lungs  on  the  right  side  are  divided  into  three  lobes,  on  the  left 
into  two ;  the  edges  of  which  are  subdivided.  It  has  no  lobe  behind 
the  vena  cava  inferior  excepting  a  small  process  of  the  lower  right  lobe 
which  just  goes  behind  the  vena  cava.  The  pericardium  was  not  at- 
tached to  the  diaphragm.  The  anterior  mediastinum  is  very  narrow. 
The  heart  is  very  oblong,  and  the  apex  very  much  to  the  left  side. 

The  OS  hyoides  is  connected  to  the  head.  The  opening  of  the  eye- 
lids is  small :  the  eye  is  small  and  deep-seated :  the  cornea  is  large : 
there  is  a  membrana  nictitans,  oY  rather  a  cartilage  on  the  inner  canthus 
of  the  eye:  there  is  a  large  lacrymal  gland:  the  choroid  is  wholly 
lined  with  nigrum  pigmentum.  The  nose  is  similar  to  that  of  a  hog, 
being  fit  for  uprooting.  The  daws  are  long.  There  is  a  sort  of  uvula, 
but  it  is  not  loose  or  pendulous.    The  flesh  is  pale,  like  veal. 

*  [Hunt.  Preps.  Nos.  2o60,  2561.] 
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Order  Inbkctiyora^ 
Section  Chxiboptera. 

Larob  Bat,  South  Seas  [Pteropus^, 

The  anus  appears  to  be  upon  the  lower  pot  of  the  belly ;  and  just 
doee  upon  the  anus  is  the  month  of  the  Tagina  in  the  female,  and  of 
the  prepuce  in  the  male.  There  is  no  €»cam.  The  epiploon  ia  very 
small,  attached  to  the  stomach,  pancreas,  and  spleen,  between  which 
parts  it  is  almost  stretched.  The  liver  is  divided  into  five  lobes  wifli 
the  lobulus  Spigelii ;  the  gall-bladder  is  attached  to  the  second  from  the 
left  side  by  a  thin  membrane.    The  ktdneys  are  oon^^obate. 

The  lung  on  the  right  side  is  divided  into  three  lobes ;  the  middle 
lobe  is  fissured,  and  the  lower  or  third  lobe  sends  in  the  lobe  behind 
the  vena  cava;  the  hmg  on  the  left  side  is  divided  into  two  lobes,  the 
lower  of  whidi  has  a  fissure  in  it.    The  trachea  is  as  in  the  quadruped. 

Upon  the  fore  part  of  the  pericardium  are  placed  two  flat  glandular 
bodies  which  almost  cover  the  anterior  part  of  the  heart. 

The  common  vagina  goes  considerably  higher  on  the  under  side  than 
the  OS  tinc8B.  There  are  two  horns  which  open  into  one  common  uterus. 
This  bat  has  one  young  at  a  time,  and  there  is  one  placenta,  which  is  of 
the  [discoid  type].  The  foetus  and  appendages  occupy  one  horn  and 
the  whole  of  the  common  uterus  \ 

Of  ihe  Male, — ^The  penis  is  large,  wiih  a  bone  at  the  g^Uins,  the  testi- 
cles are  large,  and  lie  in  a  sulcus,  just  out  of  the  abdomen ;  but  seem, 
when  looked  to  from  the  abdomen,  as  if  tins  could  be  easily  pulled  in. 
The  veeicolfB  semioales  are  huge. 

The  Bat  [VespertUio]. 

The  stomach  comes  to  a  point  at  the  large  end,  which  is  a  little 
turned  up.  The  duodenum  is  like  [that  in]  other  animals.  It  has  no 
C8BCum.  The  intestines  are  very  short,  like  those  of  the  martin,  about 
three  times  the  length  of  the  animal '. 

The  liver  is  divided  into  three  lobes,  but  I  could  not  find  any  gall- 
bladder. The  kidneys  are  pretty  large,  that  is,  longer  than  oonunon  for 
such  a  sixed  animal. 


1  {The  riralls  ofthe  bats  hm  diasectod  are  Nos.  2418  and  2419,  Oatool.  Series.] 
'  [Hunt  Frepe.  Nos.  3578—13581.    The  peotorsl  inamm«B  and  teato  are  shown  in 
Noe.  3754  and  3755.] 
"  [Home,  Comp.  Anat  i  p.  433,  "  In  the  English  bat,"  &o.] 
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The  kidneys  are  conglomerated,  with  some  vessels  on  the  external 
surflEUse.  The  testicles  lie  on  the  ossa  pubis.  There  is  no  protaberanoe 
on  the  external  part  or  beginning  of  the  yagina.  The  uterus  has  two 
horns.   'The  OTaiia  are  inclosed  [each]  in  a  capsule. 

When  kept  in  a  cage,  they  eat  flies  and  meat.  One  which  I  kept 
ate  flies  in  preference. 

In  a  bat  whidi  we  knocked  down,  I  found  in  the  stomach  the  wings 
and  legs  of  gnats.  There  appeared  on  the  rectum  a  small  process  like 
a  ccecnm ;  the  fieoes  were  soft.  There  was  no  mine  in  the  bladder: 
it  probably  makes  water  before  it  begins  to  fly.  Probably  [the  circum- 
stance of]  birds  having  no  urinary  bladder  is  to  avoid  weight. 

On  the  13th  of  November,  1789,  a  pretty  mild  evening,  I  saw  a 
bat  flying  in  the  yard  of  the  White  Hart  Inn,  at  Colnbrook. 

Thk  Mole  [Ta^  europma]. 

The  chief  strength  of  this  animal  seems  to  be  in  its  fbre  part,  viz. 
the  neck  and  fore  legs,  which  are  stronger  than  in  any  other  animal  of 
its  size. 

The  larynx  has  something  very  uncommon,  viz.  the  epiglottis  and 
arytenoid  cartilages  are  continued  all  round,  nearly  of  an  equal  height, 
so  that  the  epiglottis  cannot  cover  them,  but  is  pushed  back ;  and  its 
edge  meets  the  edges  of  the  arjrtenoid  cartilages  pretty  equally,  and 
there  the  posterior  edge  (which  is  the  arytenoid)  is  bent  back  on  itself, 
and  of  course  is  covered  by  the  anterior  edge,  [which  is]  the  epiglottis. 

The  chest  is  very  long,  so  that  the  limgs  are  large,  but  not  so  much 
as  one  would  at  first  imagine;  for  the  shoulders  are  a  good  deal  fseirther 
forwards  than  the  most  anterior  part  of  the  chest.  If  the  lungs  are 
larger  than  in  other  animals  of  the  same  size,  it  may  be  owing  to  the 
mole's  often  being  in  a  situation  where  respiration  must  be  obstructed. 

The  external  ears  are  very  small;  this  is  because  it  can  only  hear 
sounds  from  near  causes. 

The  oesophagus  is  long  below  the  diaphragm,  and  enters  about  the 
middle  of  the  stomach.  The  stomach  is  very  large,  filling  nearly  the 
half  of  the  abdomen ;  it  was  filled  with  worms  and  grubs  of  various 
sorts*  The  pylorus  is  only  a  little  stricture.  The  duodenum  is  as  in 
the  dog,  &c.  The  other  intestines  are  as  in  the  ferret,  &c. ;  but  a  great 
deal  longer  in  proportion  to  the  animal,  being  about  seven  times  the 
lengtii  of  the  animal.  There  are  no  bags  at  the  anus  \  The  feces 
are  soft.  There  are  no  ossa  pubis.  The  anus  pasises  half  an  inch 
beyond  the  crura.    The  penis  is  under  the  tail  and  is  bent  downwards. 


'  [Home,  Ck>mp.  Anat.  i.  p.  431.] 
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Is  the  want  of  the  oesa  pubis  for  the  easier  passage  of  the  animal 
through  the  earth  ? 

The  liver  is  divided  into  four  lobes  besides  the  lobnlus  Spigelii ;  and 
the  gaU-bladder  lies  in  a  sulcus  of  the  third  lobe  from  the  right  side. 

The  spleen  is  very  thin  and  pretty  long;  it  was  a  good  deal  the 
colour  of  the  pancreas. 

The  eyes  are  very  little,  not  so  big  as  a  eommon  pin's  head. 

The  testicles  are  very  lai^  in  liie  breeding  season,  as  big  as  those  of 
a  new-bom  child :  they  lie  almost  in  the  place  of  the  oesa  pubis  and 
muscles  of  the  thigh,  within  the  cavity  of  the  abdomen,  for  it  extends 
so  low.  There  were  no  vesiculsB  seminales  that  I  could  find.  The 
lower  end  of  the  epididymis  passes  downwards  and  out  of  the  belly  at 
what  may  be  caUed  the  abdominal  ring,  and  then  turns  up  and  joins 
the  side  of  the  bladder.  Their  passage  is  a  muscular  bag  [cremaster], 
and  is  not  an  inch  in  length ;  it  can  be  inverted  by  pulling  the  testis 
up  the  beUy,  as  in  the  foetus.  The  pems  ia  pretty  long,  and  the  crura 
are  attached  to  two  knobs  which  may  be  called  ischia.  The  prepuce  is 
inverted  backward,  and  is  pretty  prominent,  by  which  means  they  are 
retroming^nt. 

There  are  two  glands  [Gowper's],  one  on  each  side  of  the  anus,  that 
send  small  ducts  round  the  crura,  and  seem  to  enter  the  bulb  of  the 
urethra.    If  I  remember,  the  hedge-hog  has  the  same. 

The  bladder  would  seem  to  be  two  bags,  vi2.  the  common  bladder, 
and  another  where  the  vesiculae  seminales  should  be ;  but  this  seems  to 
be  glandular. 

On  the  anterior  part  of  the  bladder  lies  the  prostate  gland ;  it  con- 
sists of  a  body  made  up  of  convoluted  tubes,  the  ducts  of  which  enter 
the  urethra  near  to  the  beginning  of  that  canal.  These  tubes  are 
filled  with  a  white  mucus.  This  gland  is  very  small  in  the  winter, 
when  all  copulation  is  over,  but  in  March  they  become  large,  and  are 
fall  of  the  above  described  mucus. 

FemdU  parts. — ^There  is  no  common  vagina :  the  vagina  is  very  long, 
and  rons  in  a  serpentine  course  forwards  and  backwards.  The  two 
uterine  horns  go  off  from  the  vagina  nearly  at  right  angles :  they  are 
not  long :  the  Fallopian  tubes  run  on  a  capsula  ovarii.  The  capsula 
ovarii  is  almost  a  complete  capsule.  The  ovarium  is  a  cluster  of  rounded 
bodies. 

The  urethra  opens  by  a  projecting  body  similar  to  the  prepuce  in  the 
male.    There  is  very  little  fat  on  a  mole ;  none  on  the  abdomen. 

The  claws  of  the  fore  feet  must  grow  fast. 
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An  African  Mole  [Chrysoctdoria  capensisy  Cuv.^] . 

This  ifl  not  so  sfxong  in  the  fore  legs  as  the  British  mole :  it  is  of  a 
fine  or  beautifdl  changeable  [iridescent]  odour '.  It  has  no  ossa  pubis : 
is  this  that  it  may  pass  through  smaller  holes  than  it  otherwise  could  ? 
The  abdominal  viscera  are  much  as  in  the  British  mole. 

The  testicles  are  very  large^  lying  within  the  abdomen  as  high  as  the 
lower  end  of  the  kidneys.  The  epididymis  b^;in8  at  the  upper  and 
outer  side,  passes  down  pretty  loose^  and  t^minates  in  tiie  vas  deferens : 
this  proceeds  a  little  conyoluted  and  gets  behind  the  bladder  to  open 
into  the  urethra.  There  are  two  bags  behind  the  bladder  which  may 
be  either  called  vesiculae  seminales  or  prostate. 

The  two  yasa  deferentia  with  the  testicle  appear  at  first  very  similar 
to  the  two  horns  of  the  bifurcated  uterus  with  large  ovaria*. 

The  Hedob-hog  \_Efinaceus  europ€eu8j  Linn\]. 

The  panniculus  camosus  is  very  strong,  especiaUy  about  the  neck, 
most  probably  for  the  erection  of  the  quills.  The  intervertebral  sub- 
stance is  pretty  considerable,  especially  between  the  vertebrse  of  the 
back.  The  epglottis  is  very  small,  but  there  is  a  doubling  of  the  mem- 
brane of  the  fauces  that  is  much  broader  than  the  epiglottis  itself,  and 
is  attached  laterally  to  the  thyroid  (like  the  broad  ligament  of  the 
uterus  to  the  side  of  the  pelvis)  which  covers  the  aperture.  A  process 
of  the  cricoid  cartilage  passes  between  the  ar3rtenoids  as  high  as  the 
last  mentioned.    The  thyroid  gland  is  very  small. 

The  pericardium  is  very  thin  and  only  adheres  to  the  diaphragm  by 
the  septum  that  divides  the  right  from  the  left  side  of  the  chest. 

The  other  thoracic  contents  are  as  in  other  animals,  only  the  trunk 
of  the  left  jugular  and  subclavian  veins '  does  not  pass  over  the  carotids, 
but  round  the  left  side  of  the  heart,  as  in  many  other  animals  [Marm" 
pialia,  Bodentia,  e.g.]  and  in  fowls ;  this  venous  trunk  is  joined  by  the 
vena  azygos  of  the  left  side,  which  is  the  largest. 

The  epiploon  is  very  thin,  and  there  is  no  littie  epiploon  between  the 
stomach  and  the  liver.  The  pylorus  is  pretty  thick  and  yeUow.  The 
stomach  is  as  in  a  dog ;  the  intestines  are  as  in  a  bear  or  racoon^  and 
are  between  six  and  seven  times  the  length  of  the  animal'. 


1  [The  Bknll  of  this  mole  ib  Kg.  2401,  Oflteol.  SerieB.] 
«  [Hunt.  Prep.  No.  2069.]  »  [lb.  No.  2511.] 

^  [The  osteology  of  the  hedgehog  is  shown  in  the  Hnnterian  specimens,  Nos. 
2S90,  2994-2396,  Ostool.  Series.] 
'  [This  trunk  is  shortly  after  referred  to  as  one  of  the  two  superior  venie  osTie.] 
^  [Home,  Comp.  Anat.  i.  p.  430.] 
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It  has  a  tiiymtifl  when  old;  two  veiue  cavie  Baperiores ;  two  azygos 
YoiiiB. 

The  liver  10  as  in  other  animals,  and  consists  of  four  lobes,  or  rather 
five.  The  gall-bladder  is  pretty  large,  and  bnt  little  attached  to  the 
middle  lobe,  so  that  it  is  pretty  round.  The  gall  is  of  a  fine  trans- 
parent green :  there  are  no  hepatic  dncts  entering  the  dnctos  oommunis 
between  the  cystic  duct  and  the  duodenum.  The  pancreas  is  as  in 
other  animals,  only  the  lower  end  of  the  duodenal  pancreas  passes 
below  the  duodenum,  and  hangs  loose. 

The  left  kidney  is  lower  than  the  right,  and  is  like  a  dog's  in  diape, 
and  is  very  loose. 

Hu  Male  Organs  of  Generation^, — On  cutting  through  the  skin  on 
the  OS  pubis,  there  is  a  panniculus  camosus  lining  it,  which  arises  from 
the  upper  part  of  the  tail,  passing  down  on  each  side  of  the  tail  and 
anus,  then  passing  over  the  ossa  pubis,  becoming  broader  by  d^;rees, 
and  then  lost  in  the  skin  of  the  abdomen.  The  use  of  this  muscle 
would  appear  to  be  to  draw  the  prepuce  back  during  erections  of  the 
penis,  which  would  in  some  degree  denude  the  penis. 

On  removing  this  panniculus,  there  are  two  round  and  flat  bodies 
that  are  situated  on  the  outside  of  the  pubis,  ischium,  and  the  flexor 
muscles  of  the  thigh.  These  two  bodies  I  took  to  be  the  testicles  when 
I  first  felt  them  through  the  skin.  Each  of  these  has  a  duet  going 
from  them  round  the  ischium,  or  rather  round  the  erectores  penis 
towards  the  anus.  These  bodies  seem  to  be  a  heap  of  tubes  coiled 
together,  and  these  ducts  open  into  the  bottom  of  the  foramen  csecum, 
laterally. 

On  cutting  into  the  abdomen,  we  s^  the  urinary  bladder,  part  of 
which  is  in  the  middle  way  between  the  pubis  and  sternum,  not  at  all 
in  the  pelvis  (but  not  so  large  in  a  second  that  I  examined),  and 
between  the  bladder  and  pubis,  immediately  in  contact  with  the  abdo- 
minal musdes,  is  the  prostate  gland,  before  and  on  the  sides  of  the  neck 
of  the  bladder ;  it  is  divided  into  two  by  a  fissure  which  has  a  ligament 
uniting  it  to  the  abdominal  muscles  like  the  Fallopian  ligament  of  the 
liver :  the  prostate,  thus,  lies  on  the  bladder  in  the  same  manner  as  the 
liver  lies  on  the  other  viscera. 

On  each  side  of  this  prostatic  gland  are  situated  the  testicles,  which 
are  veiy  large,  much  in  the  same  manner  as  they  are  in  the  foetus 
before  they  pass  out  of  the  abdomen,  having  that  ligamentous  part 
attaching  them  to  the  [abdominal]  rings;  which  ligament  passes 
through  the  rings  to  the  os  pubis ;  these  attachments  are  hollow,  the 


'  [Hunt  Prep.  No.  2512.] 
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canal  being  ooniiniied  lAiroug^  tiieir  whde  kngOiy  the  opeoingitf  which 
begins  from  without. 

This  ligament  appears  to  be  past  of  the  peiitoiUBum  as  it  were 
pinebed  up,  at  this  party  aad  the  pinched  part  is  only  attached  by  a 
very  loose  and  cellular  membrane. 

This  partis  also  museolary by  fibres  continued  from  the transveraales, 
or  the  obliquns  intemus,  for  they  have  two  pairs  of  broad  abdominal 
muscles :  the  manner  seems  to  be  thus  :•— At  the  part  where  this  liga- 
ment is  attached  to  the  lower  part  of  the  abdomen^  which  is  just  on  the 
outer  edge  of  the  rectos  abdominis^  and  above  the  symphysis  pubis,  the 
transverse  or  the  oblique  muscle  is  turned  in  towards  the  cavity  of  the 
abdomen ;  as  it  were,  inverted,  making  a  sort  of  fimnel,  whose  mouth 
is  in  the  groin,  especially  when  the  testicle  is  pulled  up.  But,  if  the 
testicle  was  pushed  out  of  the  belly,  this  inverted  canal  would  make  a 
coat  for  the  testicles,  and  the  muscular  part  would  then  answer  to  the 
cremaster  muscle,  which  may  be  the  case  in  the  human  foetus  ^ 

The  vas  deferens  is  very  short,  arising  from  the  lower  end  of  tho 
testicle,  and  only  adhering  to  it  for  a  little  way,  so  that  it  does  not 
make  that  sharp  angle  within  tiie  epididymis  as  in  those  tt-nimftlft  whose 
testicles  are  down  in  the  scrotum :  it  passes  between  the  bladder  and 
the  two  large  convoluted  bags,  then  enters  the  urethra  in  the  mem- 
branous part,  pretty  near  the  bulb.  The  two  large  bags  above  men^ 
tioned  are  similar  to  what  are  called  the  '  vesiculffi  seminales '  in  many 
other  animals;  and  contain  a  white  liquor,  like  the  former,  and  enter 
near  the  entrance  of  the  vasa  deferentia,  which  is  into  the  foramen 
csBcum  near  the  communication  of  the  urethra,  by  a  kind  of  nipple  to 
the  four  di^cts. 

The  pema  is  very  large,  passing  forwards  on  the  belly,  like  a  horse's 
or  dog's,  having  two  muscles  passing  by  the  side  of  it,  arising  from  the 
erectores,  which  are  lost  about  the  glans.  The  use  of  these  must  be  to 
shorten  it,  for  when  it  is  lax  it  is  thrown  into  a  serpentine  course. 
There  is  also  a  muscle  arising  from  the  under  surface  of  the  tail  passing 
by  the  side  of  the  anus,  then  to  the  bulb,  and  from  thence  along  the 
urethra. 

The  erectores  penis  are  vastiy  large,  partiy  inserted  into  the  symphyms 
pubis  by  two  tendons  on  each  side,  and  partiy  into  the  cms,  and  a  great 
deal  of  their  fibres  pass  between  the  penis  and  pubis,  joining  with  one 
another.  There  is  a  strong  muscle  passing  between  the  two  crura  on 
that  side  next  to  the  pubis. 

In  the  membranous  part  of  the  urethra  there  is  a  cavity  having  a 


^  [See  *  Animal  Boonomj/  8ya  1837,  p.  7,  and  note.] 
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thin  partition^  which  is  nothing  else  but  the  [terminations  of  the]  ducts 
of  the  above  deecribed  glands,  viz.  what  I  found  to  be  the  vesicuhe 
Beminales  and  prostates,  and  it  has  an  opening  into  the  urethra  at  its 
end  next  to  the  penis,  just  where  the  ducts  of  the  prostates  enter. 
This  is  something  like  the  foramen  caecum,  but  is  vastly  larger ;  and  it 
does  not  seem  to  be  a  continuation  of  the  urethra  firom  the  glans.  The 
ducts  of  the  prostates  enter  into  the  urethra  at  the  edge  of  its  commu- 
nication with  the  foramen  caecum,  which  contains  a  duskiah  brown 
liquor. 

[^Another  descr^tian,] 

When  the  membranous  part  of  the  urethra  is  cut  open  from  above,  we 
see  a  '  caput  gallinaginis,'  just  as  in  the  human  subject.  On  this  caput 
a  great  many  ducts  enter ;  viz.  the  remaining  part  of  the  urethra  that  is 
between  this  and  the  bladder,  which  is  just  like  the  foramen  caecum ; 
secondly,  the  ducts  of  the  large  bags  by  two  orifices  a  little  more 
posterior  and  anterior ;  thirdly,  the  ducts  of  the  prostates  just  in  the 
edge  of  the  opening  of  the  urethra,  or  rather  within  the  edge ;  fourthly, 
the  vasa  deferentia  just  between  the  ducts  of  the  bags.  All  these 
enter  on  this  caput,  and  the  ducts  of  those  [Gowperian]  glands  on  the 
thigh  enter  further  back  where  the  anterior  urethra  terminates  in  a 
blind  pouch,  which  is  about  a  quarter  of  an  inch  beyond  the  opening  of 
the  posterior  urethra.  These  enter  laterally,  as  it  were,  in  the  comer 
where  this  urethra  ends  in  a  blind  pouch.  It  is  rugous  when  we  open 
the  urethra  on  this  upper  side,  this  termination  looks  like  a  foramen 
caecum,  and  in  this  cavity,  near  the  bottom,  laterally,  enter  the  ducts 
of  the  two  glands  that  lie  on  the  thighs,  the  liquor  of  which  is  of  a 
bluish-white  colour. 

These  three  pair  of  bodies,  viz.  prostatics,  those  on  the  pubis, 
[Gowper's  glands,]  and  the  two  laige  bags,  are  made  in  one  way ;  that 
is  they  are  a  bundle  of  tubes  convoluted,  much  in  the  same  manner 
with  the  testicle ;  but  much  larger,  especially  those  I  take  to  be  the 
vesicuke  seminales.  I  should  not  take  them  to  be  vesiculae  seminales, 
because  they  enter  by  a  distinct  duct,  for  in  this  case  there  can  be  no 
regui^tation.  That  these  bags  are  glandular  I  infer  for  these  reasons, 
that  the  further  you  trace  them  from  their  opening,  the  ducts  become 
smaller  by  degrees,  so  that  at  the  most  distant  part  they  are  vastly  small, 
like  the  others  of  the  same  kind. 

In  a  young  hedge-hog  they  are  very  small,  in  proportion  to  the  size 
of  the  animal,  and  so  are  all  these  parts,  which  would  make  me  think 
that  they  belong  to  the  parts  of  generation  or  are  relative  to  generation  \ 

^  [The  above  remarke  on  the  male  orgaiiB  are  highly  characteriatio  of  Hunter's 
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The  hedgehog  has  five  nipples  on  each  side ;  the  anterior  pair  oome 
farther  forward  than  in  most  other  animals. 

Female  Organs  of  Ghneration^, — ^The  external  vagina  is  an  inch  in 
length,  rugous  within,  and  pretty  large.  The  glans  ditoridis  is  midway 
between  the  external  peak  and  the  meatus  nrinarins :  it  has  an  oblong 
head  which  is  covered  by  a  semilunar  valvular  prepuce^  and  is  pretty 
large.  There  is  very  little  distinction  between  the  external  and  internal 
vagina ;  [it  is  marked]  only  by  the  opening  of  the  meatus  and  a  gentle 
stricture  there.  The  internal  or  proper  vagina  is  very  large  and  rugous, 
the  mgsB  being  mostly  parallel  near  the  os  tincsB :  here  it  is  contracted, 
and  the  mgsD  are  largest  and  transverse,  and  just  at  the  os  tincte  there 
are  two  large  folds  of  the  vagina  that  cover  the  mouth  of  the  uterus 
and  appear  like  the  os  tincsD  itself.  The  uterus  is  very  small,  especially 
its  cavity :  the  common  part  is  about  half  an  inch  long,  and  becomes 
wider  upwards,  where  it  divides  into  the  horns.  The  horns  are  pretty 
thick  but  short,  and  plainly  muscular. 

The  tubes  pass  upon  the  capsula  ovarii.  The  capsule  is  very  large  and 
has  but  a  very  small  opening,  which  is  close  to  the  end  of  the  horn. 
The  ovaria  are  pretty  large^  and  their  surface  is  very  irr^^^^y  ^^h 
deep  sulci. 

Of  the  Contents  of  the  Stomach,  ifc»  of  the  Hedge-hog  at  different 

Seasons. 

The  hedge-hog  is  one  of  those  animals  that  lie  dormant  in  the  cold 
weather ;  therefore  the  contents  of  the  stomach  and  intestines  must 
differ  in  the  different  seasons  very  considerably. 

In  the  summer  months,  as  April,  May,  June,  July,  August,  Septem- 
ber, and  October,  the  stomach  is  found  to  contain  the  insects  of  the 
season.  In  April,  the  stomach  contained  grubs,  something  that  re- 
sembled chopped  hay,  and  sometimes  a  blade  of  green  grass  not  chewed. 
In  May,  June,  July,  and  August,  the  stomach  contained  principally  the 
common  caterpillar  found  on  cabbages,  with  a  variety  of  other  insects, 
as  also  with  the  above  appearance  of  chopped  hay.  In  October,  the 
stomach  contained  the  wings  of  insects,  which  appeared  to  be  principally 
those  of  the  black  beetle,  also  a  blade  of  chewed  grass. 

In  the  intestine  of  all  [during  those  months]  the  contents  were  simply 


desire  for  accuracy,  and  of  the  pains  he  devoted  to  thoroughly  comprehending  a  com- 
plex structure.  The  understanding  of  the  one  in  question  will  he  facilitnted  hy  com- 
paring this  aooonnt  with  the  preparations  Nos.  2152  and  2152  a;  and  with  the 
plate  It.  PhysioL  Catal.  4to,  vol.  ir.,  and  its  description.] 

»  [Hunt.  Prep.  No.  3576.] 
VOL.  n.  o 
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the  fiBBoes.  In  the  months  of  November,  December,  January,  February, 
and  March,  there  ia  no  food  found  in  the  stomach ;  but  in  the  last 
month  there  is  found  in  the  stomach,  and  lining  it,  something  like 
cream,  but  it  is  only  mucus.  In  the  intestines  in  all  those  months 
there  is  found  a  substance  exactly  similar  to  the  meconium  in  foetuses, 
and  this  in  larger  quantities  the  later  in  the  winter.  It  does  not  fiU 
the  intestines  regularly,  but  is  interrupted.  The  rectum  was  filled  with 
or  contained  a  greenish  substance.  From  the  aboTc  appearance  it 
would  seem  that  animals  that  do  not  eat  in  the  winter  months  become 
like  the  animals  in  the  womb\ 

The  bladder  of  urine  was  full  in  all  of  them. 

Of  the  Fat  of  the  Hedge-hog  at  different  Sea9<m8. — Ab  hedge-hogs 
lie  dormant  through  the  cold  months  without  eating,  I  examined  in 
what  condition  they  were  in  the  beginning  of  winter,  and  towards 
the  latter  end.  In  the  month  of  October  the  hedge-hogs  are  very  fkt ; 
there  is  a  very  thick  layer  of  fat  immediately  under  the  akin,  every- 
where, excepting  the  head  and  l^gs.  The  mesentery  and  epiploon, 
although  fiat,  were  not  loaded.  The  kidneys  lay  in  a  bed  of  fat.  In  the 
month  of  February  the  fat  immediately  under  the  skin  was  very  thin 
and  of  a  yellow  colour,  and  there  was  very  little  fiat  ia  the  mesen- 
tery and  epiploon ;  also  little  about  the  kidneys :  but  this  varies. 

The  Black-Shrew  \_Ifydrosorescfodien8*'\. 

It  is  rather  smaller  than  a  mouse,  of  a  black-grey,  or  a  very  dark 
iron-grey  colour ;  its  belly  is  whitish,  the  tips  of  the  hair  being  white 
there.  The  hair  is  like  that  of  a  mole.  It  has  a  very  projecting  nose. 
The  lips  do  not  hide  the  teeth,  especially  in  the  fore-part,  and  more  so 
in  the  lower  jaw.  It  has  whiskeis.  The  eyes  are  very  small :  the 
opening  of  the  ears  is  large:  the  projecting  ear  is  round,  and  rises 
about  as  high  as  the  hair;  it  is  covered  with  pretty  long  hair  both 
externally  and  internally,  whidi  is  rather  lighter  in  colour  [than  that 
on  the  head]. 

The  tail  is  short,  and  the  hair  is  short  upon  it.  Its  feet  are  like 
those  of  a  mouse.  There  is  no  caecum.  The  testes  pass  easily  in  and 
out  of  the  abdomen.  The  orifice  of  the  prepuce  b  pretty  near  to  the 
verge  of  the  anus.    I  should  suspect  it  is  a  retromingent. 

The  great  difiTerence  between  the  shrew  and  the  mole  is  in  the  fore- 
feet :  in  the  mole  they  are  intended  for  a  greater  extent  of  progressiye 

^  [This  philoiophio  oomparison  is  omitted  bj  Home  in  his  tranaoript  of  the  above 
remarka,  Ck>mp.  Anai  i.  p.  436,  where  he  quotes  them  as  "  made  by  Mr.  Hunter."] 
*  [The  skuU  of  this  animal  is  No.  2399,  OsteoL  Series.] 
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motioii  under  ground  in  search  of  food ;  while  I  suppose  that  the  shrew 
only  burrows  for  safety  and  habitation,  and  most  probably  catches  its 
food  on  the  surface  or  in  the  water  which  he  [this  species]  generally 
lives  near. 

[The  Common  Shrew  {Sarex  araneus),] 

The  Land  Mause^  English. 

This  is  very  like  a  mouse,  excepting  that  it  has  a  long  sharp  nose, 
almost  like  that  of  the  coati-mondi,  which  is  used  as  a  digger,  as  in  the 
mole.  The  external  ears  have  some  white  hair  upon  them :  they  are 
very  short.  The  eyes  are  very  small.  There  is  no  csecum.  I  obstrved 
a  white  body  lying  at  the  root  of  the  mesentery. 

[The  Desman  {Myogalea  moschata,  Cttv.)\] 

The  Musk  Rat. 

This  animal  is  not  so  large  as  the  common  rat :  its  tail  is  not  so  long ; 
it  is  about  as  thick  at  the  base,  but  terminates  much  sooner  in  a  point, 
which  gives  it  a  conical  figure :  it  is  covered  with  the  same  kind  of  hair 
as  on  the  body,  which  is  short  and  thin.  The  head  is  long,  and  almost 
comes  to  a  point  at  the  nose,  the  cartilaginous  and  membranous  part  of 
which  projects  considerably  beyond  the  mouth,  like  a  hog*s,  but  does  not 
terminate  as  in  that  animal.  There  is  no  lip  between  the  mouth  and 
nose ;  but  the  two  lateral  lips  of  the  upper  jaw  run  to  the  nose,  making 
a  kind  of  groove  between  them.  The  eyes  are  small.  The  ears  project, 
but  are  pretty  flat  and  thin :  they  are  rounded  and  not  pointed :  the 
legs  are  short,  especially  the  fore-legs. 

By  the  pybms  not  being  closely  attached,  the  mesogaster  and  mesen- 
tery become  one  continued  membrane,  from  the  right  of  the  oesophagus 
to  the  pelvis,  haying  the  stomach  and  the  whole  intestines  strung  on 
the  edge*. 

This  membrane  has  for  its  attachment  to  the  body,  first  the  liver 
above ;  but,  where  the  lobulus  Spigelii  unites  with  the  right  lobe,  it  is 
not  attached,  which  gives  an  opening  into  the  epiploon;  it  is  then 
attached  down  the  back  to  the  pelvis.  The  epiploon  is  attached  forwards 
to  the  great  curve  of  the  stomach,  on  the  stomach,  on  the  left  of  the 
diaphragm,  and  spleen :  it  is  attached  to  the  back,  and  on  the  right  the 
anterior  and  posterior  attachments  come  to  a  point  at  the  pylorus  or 
duodenum. 

1  [The  8kuU  of  this  animal  is  No.  2400,  Osteol.  Series.] 

'  [Home,  Comp.  Anat.  i.  p.  433:  the  remarks  absta-acted  are  referred  to  the 
*  musk-rat.'] 
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The  liver  consiste  of  four  lobes :  the  right  lobe,  or  fourth,  is  continued 
across  the  spine  towards  the  left,  and  forms  the  lobulus  SpigeliL  The 
ligament  and  gall-bladder  are  attached  to  the  second  lobe.  The  dactos 
communis  is  obliged  to  run  a  considerable  way  along  the  broad  mesen- 
tery to  the  duodenum. 

The  pancreas  runs  from  the  spleen  to  the  duodenum  along  the  poste- 
rior attachment  of  the  epiploon :  the  spleen  is  much  as  in  a  dog.  The 
kidneys  are  conglobate,  the  right  the  highest.  The  testicles  are  situated 
as  in  the  mouse,  the  hedge-hog,  and  many  other  animals :  they  are 
capable  of  being  either  within  the  cavity  of  the  abdomen  or  in  a  pouch 
whic]^  leads  backward  by  the  sides  of  the  anus,  they  having  no  project- 
ing scrotum.  The  prepuce  or  opening  for  the  penis  is  within  the  verge 
of  the  anus ;  both  make  but  one  external  verge  or  ring,  and  make  a  trans- 
verse slit :  this  is  similar  to  that  of  the  beaver.  The  penis  in  its  flaccid 
state  is  turned  backward,  and  appears  very  much  like  the  tongue  of  a 
bird :  in  shape  it  is  very  mudi  like  the  thumb  with  the  nail  upon  it. 
The  two  crura  go  back  on  each  side  of  the  rectum,  and  are  attached  to 
the  ischia,  as  there  is  no  pubis  \  They  must  be  retromingent  ordinarily ; 
but,  if  ever  they  made  water  when  the  penis  was  erect,  it  would  of 
course  pass  forwards. 

I  found  in  the  stomach  hair,  a  feather,  and  little  pieces  of  white 
substance  similar  to  chewed  kernels. 

[The  Suhatran  Trbs-Shbbw  {Tlpaia,  Horsfield^  Cladobaies, 

Cuvier).] 

An  Animal  like  an  Opossum  in  the  head,  and  a  Squirrel  in  the  tail 

andfeet. 

Teeth, — ^In  the  upper  jaw  it  is  a  good  deal  like  the  mole,  having  three 
grinders  on  each  side ;  one  semi-grinder,  and  two  cuspidati  close  to  the 
grinders  and  close  to  each  other  near  the  fore-part ;  one  cuspidatus,  and 
then  one  tusk,  as  in  the  mole,  only  smaller  in  proportion  to  the  body : 
no  incisores*.  In  the  lower  jaw  there  are  three  grinders,  one  cuspidatus 
close  to  the  grinders,  three  cuspidati  at  a  small  distance  forwards,  the 
middle  one  (the  highest)  somewhat  like  a  tusk ;  and  then  one  tusk  longer 
than  in  the  upper  jaw. 

The  liver  has  four  lobes,  besides  the  lobulus  Spigelii.    The  gall- 

1  [Hunt  Prep.  No.  2611.] 

'  [There  are  no  front  teeth  haying  the  shape  of  indson;  but  there  are  two 
cylindro-oonical  teeth  in  each  premaiillary,  the  first  the  longest,  and  these  are  op- 
posed to  six  fore-teeth  in  the  lower  jaw :  the  molar  series  consists  of  p  ^^.  m  ?^.1 
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bladder  is  attached  to  the  second  from  the  left,  lying  in  a  sulcus,  with 
its  fundus  in  a  fissure  at  the  edge  of  the  liyer,  so  as  to  appear  a  oonyex 
surface,  as  if  in  a  hole.  The  stomach  is  as  common.  The  ceecum  is 
similar  to  that  of  the  opossum:  the  colon  is  short.  The  ditoris  is  long 
and  grooYcd,  leading  into  the  vagina.  There  are  two  horns  to  the 
uterus,  but  they  are  short.  There  is  a  capsula  oyarii.  There  were  found 
in  the  stomach  a  great  many  wings  of  butterflies,  and  skins  of  other 
insects.  « 

[Order  Bodentia.] 

The  Chisbl-Tooth,  SCALPRIS  DENT  AT  A. 

The  following  class  of  animals  probably  ought  to  be  called  an  order, 
of  which  there  are  several  genera,  and  a  still  greater  number  of  species. 

Qenus.  Species. 

Hare,  common. 

Hare \      „    Norway. 

Babbit'. 


Quinea  Pig 


Porcupine 


{ 


ine -< 


Squirrel 


Of  the  SCALPRIS  DENTATA, 

I  do  not  know  if  there  be  any  permanent  character  of  this  order,  so 
as  at  once  to  distinguish  it  from  all  other  orders.  The  head  has  through 
the  whole  order  a  similarity,  which  probably  is  owing  to  their  having 
a  peculiar  set  of  teeth,  and  which  perhaps  becomes  the  only  charac- 
teristic mark. 

The  external  parts  of  generation  also  have  a  similarity  through  the 
whole;  but  form  not  so  uniform  a  mark  as  the  head  and  teeth ;  but 
these  are  marks  which  require  a  nicer  investigatioii,  and  therefore 
should  be  put  down  as  only  secondary  characters.  In  external  form 
they  vary  very  much,  as  also  in  their  extremities  and  appendices. 
Some  have  legs  of  various  lengths,  the  fore-legs  much  shorter  than  the 
hind  ones :  some  have  a  very  long  tail,  others  a  very  short  one,  or  none : 
the  ears  are  long  in  some,  short  in  others :  the  hair  is  very  fine  in  some, 

*  [For  the  nanber  of  speoies  now  known  in  this  family  (Leporida),  see  Mr.  Water- 
house's  '  Natural  History  of  the  Bodentia/  8to,  1846.] 


198  RODENTIA. 

m 

coarse,  and  even  qoiUs,  in  others.  Most  have  a  greal  variety  of  powecs 
with  their  fore-teeth :  they  are  a  kind  of  carpenter's  took,  becoming  a 
oompound  instroment.    [See  the  oonduding  paragraph  of  this  Section.] 

The  first,  then,  or  most  striking  charaeteristLc  of  this  order  of  A^ntm^Li 
is  the  fore-teeth,  having  two  above  and  two  below,  which  are  long,  and 
narrow  at  their  ends,  falling  off  from  their  external  snrface,  where  the 
edge  is,  to  the  internal,  like  a  chisel ;  from  the  fore-teeth  a  vacuity  is 
continued  to  the  grinders. 

Their  lips  are  of  a  peculiar  structure.  Their  tongue  is  thick  between 
the  upper  and  under  surface  and  narrow  laterally ;  adapted  to  the  shape 
of  the  mouth^ :  it  has  a  very  little  motion  in  it,  never  passing  beyond 
the  teeth. 

The  second  characteristic  is  a  flat  head  laterally,  neaily  of  an  equal 
thickness  at  the  nose  and  ears,  curved  on  the  fore-part  like  a  bow  from 
the  crown  to  the  nose,  and  rounded  from  ri^t  to  left. 

Thirdly,  the  eye  in  most  is  very  prominent :  very  nearly  one  half  of 
the  diameter  of  the  ball  projects  beyond  the  eyelids. 

In  all,  I  believe  that  the  metatarsus  exceeds  in  length  the  metacarpus 
more  than  it  does  in  most  other  animals ;  but  this  is  much  more  so  in 
some  of  this  order  than  in  others.  It  is  least  so,  perhaps,  in  the  mouse : 
the  guinea-pig  shows  a  considerable  difference :  the  rabbit  much  more : 
the  hare  still  more :  the  jerboa  of  Arabia,  and  the  [helamys]  of  South 
Africa  are  remarkable  instances  of  this  disproportion,  which  gives  the 
hind  leg  a  considerable  length  over  the  fore« 

They  are  all  retromingent,  and  have  a  considerable  glandular  appa- 
ratus for  the  secretion  of  a  thick  mucus  about  the  external  parts  of 
generation,  both  of  the  male  and  female.  The  beaver  is  a  striking 
instance  of  this. 

I  believe  that  the  females  have  all'  two  era  tince.  Some  of  them' 
have  two  vensB  cavsB  superiores,  a  right  and  a  loft;  but  this  la  not 
peculiar  to  the  present  order  of  animals*. 

The  caecum,  colon,  and  rectum,  are  very  similar  in  the  whole  order, 
and  very  different  from  those  of  any  other  animal. 

1  [Hunt.  Freps.  Nob.  150d  {CcUogen^g),  1507  (Lepus).] 

'  [The  rat,  agud,  la  paoa»  axe  exoeptioii*;  but  the  oommoa  uterus  in  these  is 
extremely  short,  and  the  oomua  very  long,  showing  the  general  tendency  to  the 
diyided  oyipaious  type.] 

*  [Sciurua  cinereusy  PieramySf  Sftis,  Orycteru^  BatJ^fergus^  D^ms,  JUwtaga^ 
HeUm^B,  Eckhnys,  Hyetrix^  Xapus,  Caiogeny,  The  exceptions  observed  by  the 
Editor  are  Cavia  Cobc^a  and  JDaayprocta  AytUi,] 

*  [It  is  oommon  to  the  Lyencephala^  and  is  a  structure  found  in  most  of  the  IAsb- 
maepkala^  and  is  indioatiTe  of  the  general  aiBnity  or  tendency  of  tj^ese  low-brained 
groups  to  the  OTiparous  Tertebrata.] 
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This  order  of  animalfl  oodsIbUi  of  many  genera,  each  of  which  contains* 
several  species^  and  many  species  have  considerable  varieties. 

I  shall  give  the  genera  in  the  order  of  size  [beginning  with  the 
largest] : — le  cabiai^  la  p£u»,  beaver,  porcapine,  hare,  rabbit,  goinea-pig, 
jerboa,  mouse. 

Of  ihe  Teeih. — ^The  four  front  teeth  of  this  order  are  oontinuaUy 
growing;  and,  if  broken  at  any  time,  they  grow  again  to  their  fall 
length^ ;  and  are  formed  at  their  extremities  by  their  action  upon  one 
another  into  their  chisel  form,  as  perfect  as  at  the  first.  They  never 
dose  or  contract  at  their  [base,  or]  growing  extremity,  as  in  those 
animals  in  which  the  teeth  have  a  limited  time  for  growing ;  but  are 
always  open,  at  the  [basal]  end,  like  a  sodcet  filled  with  a  jelly,  as  in 
all  other  growing  teeth.  The  way  of  life  of  the  animal  shows  that 
S(Hnething  of  this  kind  is  necessary,  as  these  animals  use  their  teeth 
wholly  in  cutting  or  separating  their  food  from  its  attachments,  as  in 
taking  off  bark,  &c. :  they  likewise  use  their  teeth  in  other  common 
purposes  of  life,  such  as  dividing  parts  that  are  in  their  way,  or  working 
their  way  through  wood,  brick,  stones,  dec.,  and  making  free  communi- 
catian  everywhere. 

[Family  LEPORID^.] 
The  Hare  [Lepus  titnidus,  Linn.]'. 

The  oesophagus  at  the  lower  part  of  the  thorax,  before  it  goes  through 
the  diaphragm,  passes  into  a  capsule,  which  allows  it  at  this  part  to  be 
unattached  all  round  excepting  at  the  posterior  part,  where  it  is  attached 
all  along  to  the  posterior  mediastinum.  This  capsule  is  attached  to,  or 
may  be  said  to  be  made  np  (upon  the  left)  of,  the  posterior  mediastinum, 
and  of  two  membranes  going  from  the  fourth  and  fifth  lobes  of  the  lungs 
of  the  rig^t  side,  to  be  fixed  to  the  posterior  mediastinum :  the  mem- 
brane from  the  fifth  lobe  passes  before  the  cesophagus,  that  from  the 
fourth  behind,  and  is  attadied  to  the  posterior  mediastintun  by  a  thin 
membrane  or  m0BOHB6(^hagus. 

The  oasophagns  is  abont  an  inch  long  bebw  the  diaphragm,  at  least 
at  its  fore-part.  The  stomach  is  roundish,  not  oblong,  making  a  pretty 
quick  torn  or  curve :  the  oasophagus  is  inserted  nearer  to  the  great  end 
than  to  the  pylorus :  the  great  end  of  the  stomach  is  turned  up,  and 
adheres  to  the  left  of  the  oesophagus  for  nearly  one  quarter  of  an  inch. 

*  [In  a  ooypu  at  the  London  Zoological  Gardena,  that  had  broken  an  inch  off  the 
left  lower  incisor,  I  obflerred  (in  1835)  that  it  grew  up  to  its  ordinary  length  in  six 
weeks.] 

^  [The  osteology  of  the  hare  is  shown  in  tiie  Hanterian  specimens  Nos.  1916—1928.] 
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-The  stomach  does  not  become  gradually  smaller  towards  the  pylorus, 
but  much  more  suddenly  than  in  the  human. 

The  duodenum  is  loose,  having  a  broad  mesentery,  and  is  much  longer 
than  common ;  for,  at  the  lower  end,  before  it  passes  across  the  spine, 
it  makes  a  loose  fold  upon  itself  for  five  or  six  inches,  having  a  pretty 
broad  mesentery  attaching  this  fdd  together.  The  last  part  of  this  fold, 
just  before  it  crosses  the  spine,  is  attached  to  the  rectum  by  a  thin 
membrane  for  nearly  three  inches ;  and,  where  it  crosses,  it  is  more 
attached  to  the  root  of  the  mesentery ;  it  then  becomes  a  loose  intestine 
as  common.  The  ileum,  before  it  passes  into  the  csBcum,  passes  between 
the  first  turn  of  the  colon  and  cadcum  for  nearly  seven  or  eight  inches^, 
being  attached  to  the  mesocolon  of  this  part,  and  along  the  same  attach- 
ment it  is  attached  to  the  caecum  \ 

The  great  epiploon  is  attached  to  the  great  curve  <^  the  stomach  at 
the  pylorus ;  but,  near  the  great  end  of  the  stomach,  the  attachment 
passes  behind  the  stomach  where  the  i^leen  is  attached :  the  epiploon 
adheres,  on  the  right,  to  the  beginning  of  the  duodentmi,  behind  and  on 
the  right  to  the  transverse  arch  of  the  colon,  and  on  the  left  to  the 
upper  edge  of  the  left  end  of  the  pancreas :  there  is  no  fat  upon  the  poste- 
rior fold.  The  spleen  is  very  small  and  long,  lying  in  the  folds  of 
the  epiploon. 

The  liver  is  divided  into  three  lobes,  besides  the  lobulus  Spigelii :  the 
middle  lobe  is  the  laigest,  having  a  pretty  deep  fissure  in  it ;  upon  the 
right  of  which  is  situated  the  gall-bladder,  as  in  the  human.  The  right 
lobe  lies  just  above  the  kidney,  not  more  forward  than  the  kidney,  and 
is  the  smallest :  the  upper  end  of  the  kidney  lies  in  a  deep  depression  in 
this  lobe.  The  left  lobe  is  pretty  regular,  having  only  an  oblique  sulcus 
in  it,  like  a  cat's.  In  another  hare  it  had  not  this,  but  had  three  notches 
on  its  edge.  The  lobulus  Spigelii  is  half  out  from  behind  the  posterior 
mesogaster^  and  half  behind  it,  but  not  attached  to  it:  the  anterior 
mesogaster  is  entirely  before  it,  and  is  a  very  thin  membrane  just  cover- 
ing that  part  of  the  liver  which  protrudes,  which  protrosion  is  adapted 
to  the  hollow  of  the  stomach.  The  gall-bladder  is  oblong,  much  of  the 
shape  of  the  human,  but  not  so  much  contorted  at  the  neck  or  be^nning 
of  the  cystic  duct.  This  duct  makes  a  little  turn  upon  the  bladder, 
then  goes  on  straight,  and  receives  all  along  Bome  ducts  from  the  liver, 
{Mrincipally  from  the  middle  lobe  to  which  it  is  attadied ;  it  then  receives 
a  large  duct  from  the  left  lobe,  and  some  way  further  on  it  receives  the 
duct  frt)m  the  right  lobe,  so  that  it  is  hard  to  say  what  is  precisely 
cystic :  it  enters  the  duodenum  about  an  inch  frt)m  the  pylorus. 

^  [Home»  Comp.  Anat.  i.  p.  453.]  '  [Hunt.  Preps.  Nob.  727,  728.] 
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The  pancreas  is  very  thin,  lying  across  the  spine  as  nsnal,  attached 
to  the  upper  part  of  the  transverse  torn  of  the  colon :  there  is  also  one 
in  the  mesoduodenum,  but  it  isvety  thin,  and  separated  in  many  places. 
Where  the  duct  enters  I  cannot  tell,  but  should  suppose  near  the  gall- 

4 

duct,  as  it  is  attached  to  that  part. 

The  kidneys  are  conglobate ;  the  right  is  the  highest  and  the  nearest 
to  the  spine,  being  dose  to  the  vena  cava  and  adhering  to  it ;  and  the 
vessels  pass  behind  this  adhesion ;  and  I  believe  that  in  most  animals 
the  right  is  nearer  than  the  left.  Their  vessels  make  an  obtuse  angle 
upwards,  being  reflected.  There  is  one  mammilla.  The  capsula)  renales 
are  little  oval  yellow  bodies  close  to  the  vena  cava.  The  right  lies 
behind  the  adhesion  of  the  kidney  to  that  vein,  in  the  angle  where  the 
emulgents  come  off:  the  left  lies  in  the  same  angle  upon  the  left  side, 
and  not  in  contact  with  the  kidney,  not  even  near  it :  they  are  darker 
in  the  centre,  and  the  cortical  part  is  fibrous  like  the  tubular  part  of  the 
kidney,  passing  towards  a  centre.  Two  large  lumbar  veins  pass  into 
the  vena  cava  just  above  the  entrance  of  the  emulgents. 

The  tail  begins  to  turn  up  at  the  sixth  joint.  The  xiphoid  cartilage 
is  attached  to  the  posterior  part  of  the  last  bone  of  the  sternum  near  its 
extremity ;  for  the  last  bone  of  the  sternum  is  what  answers  to  that 
cartilage  in  us;  and  where  this  bone  terminates  there  is  a  sacculus 
mucosus.  The  same  in  a  rabbit.  There  is  a  little  bit  of  davide  which 
is  loosdy  attached  at  one  end  to  the  tuberde  of  the  head  of  the  os 
humeri ;  the  other  end  points  towards  the  sternum,  is  a  little  bent,  and 
the  concave  side  is  towards  the  body  of  the  humerus. 

The  heart  is  small,  and  longer  than  common,  and  has  two  apices. 
There  are  two  vensB  cavse  superiores,  as  in  a  goat ;  and  two  arteries 
arising  from  the  curvature  of  the  aorta,  as  in  the  squirrd.  The  lung  on 
the  right  side  is  divided  into  three  lobes,  besides  the  particular  lobe ;  on 
the  left  side  the  lung  divides  into  two.  The  valves  of  the  heart  are 
much  as  conmion. 

The  thoracic  and  abdominal  viscera  of  a  rabbit  and  a  hare  are  the 
same.  . 

Of  the  Male  ParU^, — ^The  testides  are  pretty  preminent.  There  is  a 
very  large  and  long  epidid3nnis,  which  begins  at  the  upper  end  broad  and 
flat :  as  it  passes  down  it  becomes  veiy  small,  and  at  the  lower  end  it 
becomes  laiger  and  goes  on  lower  than  the  testide,  forming  almost  a 
distinct  body,  which  turns  up  upon  itself  to  form  the  vas  deferens. 
The  lower  end  of  this  part  is  firmly  attached  to  the  lower  part  of  the 
tunica  vaginalis.    The  tunica  vaginalis  communicates  with  the  abdomen 


[Hunt  Preps.  Nos.  2489,  2490.] 
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bj  a  yeiy  large  opening,  so  lai^  that  the  testicle  could  be  pnahed  into 
the  abdomen  if  it  did  not  adhere  at  the  lower  end,  all  along  the 
posterior  part  of  the  testicle  and  spermatic  chord.  The  attadmient  of 
them  to  the  tunica  vaginalis  is  by  a  thin  and  pretty  broad  membrane. 
The  vasa  deferentia  are  pretty  large,  and,  where  they  pass  behind  the 
vesicaliB  seminales,  they  become  very  large,  like  the  swell  in  a  florenoe 
flask ;  they  then  enter  the  veaiciilsd  seminales  very  near  the  opening  of 
ihem  into  the  urethra,  not  one-tenth  of  an  inch  from  it* 

There  is  only  one  bag,  or  vesicnla  seminalis,  for  both  vasa  deferentia ; 
it  is  pretty  large,  somewhat  oblong  and  flattened,  as  if  it  was  flattened 
by  the  weight  of  the  bladder.  It  seems  to  be  smooth  on  its  inside,  is 
veiy  thin  in  its  coats  at  the  fimdus,  but  becomes  thicker  towards  its 
apex,  which  thickness  is  an  additional  gland  having  its  ducts  opening 
into  the  urethra;  bat  this  gland  aeems  to  be  distinct  from  the  prostate, 
and  is  of  a  much  more  spongy  nature,  and  goes  round  the  beginning  of 
the  urethra.  The  duct,  or  rather  the  opening  of  the  vesicula  seminalis, 
is  very  large.  What  I  take  to  be  the  prostate  glands  are  two  <m  each 
side  of  the  urethra  in  the  membranoos  part,  just  before  the  other  de- 
scribed: they  are  but  small  and  pretty  compact,  and  the  duet  enters 
the  urethra  about  the  middle  of  the  membranous  part;  but  these  may 
be  Cowper's  and  the  other  the  prostate  upon  each  side  of  the  urethra. 
Between  these  last  glands  and  the  bladder  there  is  a  plexus  of  v^ns 
which  are  filled  by  the  vena  magna  in  dorso  penis.  The  urethra  is  very 
large  through  its  whole  length,  but  especially  at  the  bulb,  where  it 
would  admit  one's  finger.  The  penis  is  of  a  pyramidal  figure  when  not 
injected ;  the  cavemaus  part  is  very  strong,  being  chiefly  in  parallel 
tendons.  The  hare  is  retromingent :  for  the  penis  almost  points  back 
to  the  anus.  The  penis  after  being  injected  with  quicksilver  is  of  the 
figure  of  an  S,  and  the  point  is  turned  or  curved  backwards  much  more 
than  bedfore  injection. 

Upon  each  side  of  the  penis  there  is  a  glandular  body  much  larger 
than  a  pea,  having  an  orifice  in  its  middle  which  leads  to  its  centre, 
something  like  a  sebaceous  gland  filled  with  a  piptty  firm  substance. 
Immediately  between  them  and  the  reetum  there  is  a  hollow  cavity 
whose  opening  is  nearly  as  large  as  the  cavity  itself:  this  gland  lies 
just  at  the  mouth  of  it,  or  in  other  words  makes  a  part  <^  its  mouth. 
This  hollow  is  upon  each  side  of  the  perineum,  which  l»  a  very  thin 
part,  uniting  as  it  were  the  hollow  curve  of  the  penis  backwards  to  the 
anus  Uke  a  fraenum^ 

The  anus  goes  a  considerable  way  further  under  the  tail  than  the 

1  [Hunt  Prep.  No.  2135.] 
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begmning  of  the  penis ;  but  the  termination  of  the  penis  and  anus  are 
pretty  near  one  another,  on  account  of  the  penis  being  turned  baekward 
upon  the  rectum,  where  it  adheres  to  the  yesicula  seminalis.  There  are 
two  little  canals  like  Teins  united  to  it.  The  skin  between  the  penis 
and  anus  is  red  about  the  cavities  and  these  glands :  it  is  not  corered 
with  hair.  The  erectores  penis  are  very  strong  and  lie  upon  the  out- 
side of  the  crura;  and  on  the  side  next  to  the  pubis  some  of  the  external 
fibres  arise  from  the  ischium ;  the  other  or  anterior  part  arises  from  the 
crura  near  this  attachment  to  the  pubis,  and  passing  a  little  way  upon  the 
emra,  are  lost  in  the  emra,  the  conjunction  of  them  forming  a  middle 
tendon.  Just  where  these  are  inserted,  they  are  covered  by  a  thick, 
strong,  and  short  muscle,  which  arises  from  the  symj^yais  pubis,  where 
the  ligamentmn  su^nsorhun  is  inserted,  and  passes  along  the  upper 
part  of  the  perns,  forming  a  small  tendon,  which  rons  along  the  upper 
part  of  the  perns,  and  at  last  is  lost  insensrUy  in  the  body  of  the  penis. 
This  last  muscle  might  be  called  a  <  suspensozium  penis,'  if  it  was  in  the 
himian,  for  it  is  just  in  the  place  of  that  ligament;  but  it  helps  to 
strengthen  the  penis  in  erection ;  for  the  tendon  passes  along  the  con- 
vex surfftce  near  the  anterior  end,  and  by  pulling  the  muscle  the  curved 
part  iB  straightened.  These  musdes  exist  also  in  the  goinea-pig, 
squirrel,  ftc. 

The  nude  parts  of  generation  of  a  have  and  rabbit  are  very  much  the 
same. 

T?ie  Female  Parts  of  a  Hare, — ^The  external  lips  of  the  vagina  are 
continued  dose  to  the  anus.  There  is  no  hair  on  the  sides  of  the  lips, 
and  but  little  on  the  anus ;  however,  there  is  a  great  deal  on  the  upper 
side  of  the  anus  between  it  and  the  tail,  and  a  great  deal  on  the  lower 
end  of  the  slit  of  the  vagina,  as  it  were  on  the  os  pubis,  so  that  the  lips 
and  sides  of  the  vagina  are  bare,  but  these  two  tufts  of  hair  m  the 
natural  state  approadi  one  another,  by  which  means  the  anus  and  mouth 
of  the  vagina  are  bent  towards,  and  in  some  measure  oppose  one  another. 
Hie  glands  on  the  sides  of  anus  and  vagina  are  made  up  of  different 
sorts  of  substance ;  the  most  external  is  of  a  yellow  colour,  something 
like  the  capsula  renalis :  the  under  part  is  of  a  brownish  colour,  very 
mudi  like  the  kidney.  * 

The  clitoris  is  {wetty  longS  has  a  very  stnmg  coat,  and  tenninates  in 
a  broad  thin  glans,  which  is  pointed,  and  projects  in  the  vagina  towards 
the  mouth  of  the  vagina :  it  is  cavernous.  The  common  vagina  is  very 
long,  about  4  inches ;  the  proper  vagina'  about  2  inches ;  there  are  very 


^  [Les  li^Ties  miUM  et  £emdle8  ont  dix  mamekHis ;  aometinim  one  or  two  are 
wanting.] 
3  [This  part  Daubenton,  like  Qeoffroy  St-Hilaire,  regardfl  as  the  Corpus  Uteri, 
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little  rugse  in  either,  excepting  at  the  heguasnng  of  common,  where  they 
are  longitudinal.  Two  ora  tincse,  as  in  a  rabbit ;  or  [it  may  be  said] 
that  the  horns  open  separately  into  the  vagina :  they  are  thrown  into 
longitudinal  rugeD  at  their  terminations,  whidi  are  pretty  strong;  and 
the  two  horns  are  united  as  fitr  as  there  are  rug®.  The  horns  are  very 
long;  the  capsula  ovarii  does  not  oover  the  ovarium:  the  Fallopian 
tube  runs  upon  it  and  opens  upon  the  most  distant  end  of  the  edge. 
The  ovaria  are  very  large ;  very  much  of  the  shape  of  the  testicles,  but 
more  oval,  the  end  next  the  uterus  being  largest,  and  the  most  distant 
end  is  bent  in  towards  the  termination  of  the  edge  of  the  capsula 
ovarii,  and  is  studded  with  little  transparent  bodies. 

The  external  parts  of  generation,  and  the  external  parts  of  the  anus 
of  a  doe-hare,  are  much  the  same  with  those  of  a  doe-rabbit:  the 
differences  are,  in  the  hare,  the  gland  at  the  side  of  the  vagina  is  larger 
than  in  the  rabbit;  the  cavity  at  the  side  of  the  gland  is  more  circum- 
scribed, and  at  a  greater  distance  from  the  mouth  of  the  vagina  than  in 
the  rabbit;  and  the  surfiEUie  of  the  skin  that  surrounds  these  parts  which 
is  not  covered  with  hair  is  broader  than  in  the  rabbit. 

Hares  and  rabbits  never  use  their  hind  legs  alternately,  but  both 
together ;  this  arises  from  the  great  disproportion  between  the  length 
of  the  fore  and  hind  legs,  for  the  fore  legs  are  only  used  to  catch  the 
body  when  it  falls,  but  the  hind  are  used  to  give  the  body  the  spring 
forwards. 

The  White  Hare,  from  Norway,  given  to  me  by  Dr.  Solander, 
in  April,  1780  [Lepus  variabilis,  Pallas]. 

The  external  shape  and  proportions  were  nearly,  if  not  wholly, 
those  of  the  common  hare  of  England. 

The  stomach  is  pretty  full,  therefore  it  gives  us  much  the  shape  of 
that  of  the  common  hare ;  it  had  a  kind  of  stricture  in  the  middle,  as 
it  were,  attempting  to  divide  it  into  two  cavities.    Towards  the  pylorus 

obeerving : — **  On  ne  diBdngae  le  ooxmnenoement  du  corpe  dd  la  matrioe,  qu'en  oe  que 
see  paroiB  sont  beaucoup  plus  ^paisMS,  dam  lea  hasoB  pleines,  que  les  paroiB  du  yagin ; 
on  reoonnoit,  par  cette  eigne,  que  le  yagin  fini^  et  que  le  oorpe  de  la  mabrioeoommenoe 
un  pea  au  deUi  de  rorifioe  de  Turdtre;''  and  in  his  measorementB  he  makee  the 
Corpus  Uteri  2  inches,  6  lines.  Buffon. — Hist  Nat  torn,  yii  p.  281.  And  yet  he 
seems  unconsciously  to  admit  its  non-resemblanoe  to  an  uterus  by  observing,  when 
upon  the  same  parts  in  the  rabbity  "Chaque  come  aTan9oit  dans  le  yagin  de  deux 
lignes  de  longueur." — ^Ib.  p.  326. 

And  again  speaking  of  the  ora  tinose  he  observes  that  in  a  doe  rabbit  ready  to  bring 
forth, — "Les  orifices  des  comes  de  la  matrioe  oommen^aient  k  se  dilater  pour 
raooouchement,  conmie  Torifioe  interne  de  la  matrioe  se  dilate  en  paml  oas  dans 
la  plupart  des  autres  animaux." — lb.  p.  327.] 
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there  is  a  tendon  on  each  side,  as  there  is  in  the  giszard  of  fowls  ^ 
Along  the  great  curvature,  for  about  3  inches  in  length,  there  is  a  ten- 
dinous line  where  the  epiploon  is  attached,  in  its  course  of  attachment 
round  the  great  curvature.  There  are  two  vense  cavse  superiores  and  a 
double  apex  to  the  heart,  but  the  right  one  is  very  faint.  The  kidneys 
and  capsuhe  renales  are  the  same  as  in  the  common  hare. 

The  £aeces  are  knotted  as  in  the  common  hare.  The  food  in  the 
stomach  was  very  weU  masticated,  and  consisted  entirely  of  short  bits 
of  twigs  with  their  bark,  and  the  feces  in  the  rectum  were  exactly  the 
same ;  so  that  nothing  had  been  digested  but  the  juice. 

In  another  white  hare,  given  me  by  Sir  Joseph  Banks,  the  stomach 
was  short  and  made  a  very  quick  turn:  the  insertion  of  the  oeso- 
phagus was  nearer  the  great  curve  than  the  pylorus ;  towards  which, 
where  the  middle  tendon  is,  there  was  a  fednt  stricture.  For  aboutan 
inch  and  a  half  of  the  stomach,  dose  to  the  pylorus,  the  coats  were 
much  thicker  than  anywhere  else.  There  were  stones  in  the  stomach. 
The  duodenum  passes  in  the  same  direction  with  the  pylorus  for 
about  half  an  inch,  and  from  the  right  of  this  part  the  gut  is  con- 
tinued down  the  right  side,  adhering  first  to  the  third  turn  of  the  colon 
by  a  narrow  mesentery ;  it  then  leaves  that  and  continues  its  course 
down  the  right  side  to  the  lower  part  of  the  belly,  being  convoluted ; 
it  then  passes  up  again,  between  which  fold  there  is  a  pretty  broad 
mesentery,  joins  the  third  turn  of  the  colon,  and  passes  across  tiie  body 
behind  the  mesentery ;  when  it  comes  out  on  the  left  side  and  forms  the 
jejunum.  The  ileum  is  joined  by  the  caecum,  and  they  pass  on  together 
to  the  colon.  Towards  the  termination  of  the  ileum  it  lies  between 
the  cfficum  and  colon,  joined  to  both  by  a  mesentery,  and  just  before  it 
enters  the  colon  it  dilates  into  a  bag. 

The  caecum  at  its  beginning  is  attached  to  the  ileum  as  above 
described,  passing  along  on  the  outside  of  that  gut,  making  a  consider- 
able curve.  The  colon  makes  a  quick  turn  upon  itself  at  the  beginning, 
having  hardly  any  length  of  mesentery ;  then  passes  a  little  way  along 
with  the  ileum  as  before  mentioned ;  becomes  small  and  makes  a  fold 
upon  itself,  having  at  this  fold  two  bands ;  it  then  makes  another  fold 
upon  itself,  which  are  but  fiednt  on  the  beginning  of  the  colon,  where  the 
two  bands  are  lost :  it  joins  the  descending  part  of  the  duodenum,  in 
whose  curve  it  lies ;  passes  to  the  right  behind  the  stomach,  adhering  to 
it :  also  to  the  duodenum  as  it  crosses  the  body  to  the  left  behind  the 
mesentery,  and  then  forms  the  rectimi'. 

»  [Hunt  Prep.  No.  544.] 

2  [Home,  CSomp.  Anat.  L,  p.  454|  where  the  notee  abetraoted  are  referred  to  the 
oommon  hare,  and  follow  thoee  taken  from  Hunter's  anatomy  of  that  spedes.] 
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The  liver  has  three  lobes  besides  the  lobnlus  Spigelii.  There  is  a 
gall-bladder.  The  right  kidney  is  much  higher  than  the  left  There 
is  a  pigmentom  nigrum.  The  mnsolee  are  as  dark  oolonred  as  in  the 
common  hare. 

There  was  a  good  deal  of  fat  about  the  kidneys,  the  aorta,  and  down 
to  the  pelvis ;  also  about  the  testLoles,  ^.,  which  was  white  and  pretty 
soft.  The  same  is  found  in  the  common  hare.  The  male  parts  of 
generation  are  the  same  as  in  the  common  hare. 

The  Babbit  [Lepus  cwniculus],  compared  with  the  description  of 

the  Hare  ^ 

The  OBSophagus  is  the  same.  The  stomach  is  very  similar.  In  the 
rabbit  the  stomach  becomes  very  thick  in  its  coats  just  before  it  termi- 
nates in  the  pylorus.  The  dnodenum,  as  it  passes  down,  is  attached  to 
a  torn  of  the  colon ;  it  then  becomes  loose.  The  ileum  passes  between 
the  caecum  and  the  first  turn  of  the  colon  for  nearly  a  foot,  and  where 
it  enters  it  becomes  larger,  or  swells  out  into  a  bag. 

The  C89cum  is  about  18  inches  long,  making  nearly  two  s^nral  tomB 
xcj^  itself,  or  scroUs,  the  base  being  the  laigest  curve  or  dreumference 
of  the  spiraL  The  first  part  or  apex  is  small,  becoming  larger  and 
larger  in  its  termination :  it  is  for  five  or  six  inches  a  smooth  body, 
but  comes  to  have  a  spiral  indentation  running  round  and  round  it  to 
the  beginning  of  the  colon. 

The  colon  begins  immediately  to  bend  back  in  the  contrary  direction 
to  the  ileum,  passing  back  between  the  two  turns  of  the  cecum,  follow- 
ing the  last  part  of  the  ileum;  and,  when  got  nearly  as  far  as  the 
beginning  of  the  csBcum,  it  pasBee  up  behind  the  spiral  turns  of  that 
gut,  adhering  to  them,  making  there  a  band.  When  the  colon  has  got 
to  the  upper  part  of  these  turns,  it  becomes  invisible,  passing  a  little 
to  the  right,  and  is  next  seen  on  the  right  of  the  mesentery  behind  the 
ascending  part  of  the  caecum,  where  it  is  making  a  fold  or  turn ;  it  then 
joins  the  duodenum  for  some  way,  as  it  passes  up  and  crosses  the  body, 
before  the  root  of  the  mesentery.  When  it  has  got  to  the  left  it  makes 
a  short  fold,  and  passes  down  to  the  pelvis.  The  colon  at  tile  beginning 
has  two  bands,  viz.  one  at  the  mesocolon,  the  other  opposite,  but  the 
opposite  is  lost  in  the  mesocolon  band  about  7  or  8  inches  ftom  the 
beginning  of  the  colon ;  and,  where  the  colon  is  passing  up  behind  the 
dose  turns  of  the  caecum,  the  band  terminates;  and  it  is  a  smooth 
intestine  afterwards  through  the  whole  length. 

^  [The  osteology  of  the  rabbit  is  shown  in  the  Hunterian  qMoimens  Nos.  1950 — 
1961.  The  ear,  ii^jeoted,  is  No.  1614^  PhyiioL  Series;  the  eyes  ore  Nos.  1725, 
1787.] 
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The  epiploon  is  the  same  as  in  the  haie.  The  liver  ia  the  same ; 
there  are  a  number  of  small  fissures  where  the  right  lobe  sends  in  the 
lobulns  Spigelii.  The  gall-bladder  is  as  in  the  hare.  I  found  two  hepatic 
duotSy  but  most  probablj  there  were  many  more,  as  this  specimen  had 
beoome  putrid.  The  pancreas  is  the  same  as  in  the  hare.  Kidneys  are 
similar.  The  capsnlfld  renales  are  similar.  The  lumbar  yeins  are  the 
same.  The  daviele  is  the  same,  only  that  the  end  towards  the  sternum 
is  cartilaginous.  The  venae  cavBB  superiores  are  the  same.  The  arte- 
ries from  the  aorta  are  similar.  The  lungs  are  the  same.  There  are 
two  serotums  and  but  very  little  hair  on  them,  much  less  than  on  the 
white  hare. 

The  fonns  of  the  testicles  and  of  the  epididymis,  with  their  attach- 
ment, &c.,  are  exactly  the  same.  The  whole  male  parts  of  generation 
exactly  similar  ^ 

[Family  CAVIIDJE.] 

The  CKtinba-tio  [Cavia  Poredlus,  and  C.  Aperea,  Erxl.'] . 

They  eat  almost  anything  that  is  given  to  them,  both  animal  and 
vegetable  food.  They  have  only  one  vena  cava  superior.  The  oeso- 
phagus below  the  diaphragm  is  as  ia  the  rat.  The  stomach  is  not  a 
very  oblong  cavity,  but  much  as  in  many  other  animals :  it  is  in  the 
common  situation,  and  has  a  pretty  quick  bend  at  the  small  end,  but 
not  so  much  so  as  in  the  squirreL  The  duodenum  is  pretty  large  at  the 
beginning,  is  somewhat  sacculated,  becomes  much  smaller  (but  perhaps 
this  appearance  is  owing  to  the  contraction  of  the  pylorus  on  one  side, 
and  the  contractions  of  the  duodenum  itself  beyond  this  swelling),  then 
becomes  loose,  and  does  not  pass  down  the  right  side  so  low  as  usual ; 
it  only  makes  a  kind  of  fold  upon  itself,  and  passes  into  the  root  of  the 
mesentery,  where  it  adheres,  passing  a  little  way  down  something 
lower  than  the  lower  end  of  the  kidney,  to  which  it  is  likewise 
attached  by  a  thin  membrane.  After  this  it  is  doubled  upon  itself 
a  little  way,  and  then  passes  to  the  left  behind  the  mesentery,  a  little 
convoluted ;  afterwards  it  becomes  a  loose  intestine.  The  ileum  seems 
to  pass  into  the  csecum  upon  the  left  side  (if  I  have  not  inverted  them 
by  accident).  These  intestines  are  very  small.  The  caecimi  is  very 
large,  about  1]^  inch  in  diameter :  it  is  thickest  where  the  ileum  is 
inserted,  as  in  the  porcupine ;  then  it  makes  an  arch  downwards  across 
the  brim  of  the  pelvis,  becoming  smaller  towards  the  right  side,  when 

^  [The  female  organs  are  ehown  in  Prepa.  Noa.  2743,  2744 ;  the  foetus  and  mem- 
branes in  Noe.  3471, 3472.] 
>  [The  skulls  and  teeth  fonn  Noa.  2004,  2006,  Hunt  OsteoL  Series.] 
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it  miikes  two  or  three  loose  tamB :  in  all  this  course  it  is  loose,  only 
connected  to  the  lower  and  right  edge  of  the  mesentery :  it  has  three 
ligaments,  as  in  the  porcapine,  which  b^;m  at  the  apex  of  the  caecum, 
and  run  through  its  whole  length ;  when  two  of  them  unite  into  one, 
and  then  the  two,  now  formed  out  of  the  three,  run  along  the  colon. 

This  lai^  gut  heoomes  small  almost  at  once,  about  Ij^  inch  from 
the  termination  of  the  ileum :  this  small  part,  which  is  about  1|  inch  in 
diameter,  is  bent  back  upon  the  caecum,  adbering  to  it  by  a  thin 
membrane  about  an  inch  broad,  for  nearly  two  thirds  of  the  length  of 
the  caecum,  and  becoming  smaller  and  smaller.  The  colon  then  leaves 
the  caecum,  comes  a  little  higher,  and  is  attached  to  the  right  edge  of 
the  mesenteiy  near  the  root  where  the  duodenum  is  attached.  It  then 
makes  a  double  fold  upon  itself,  whence  it  crosses  the  root  of  the 
mesentery  on  the  anterior  surface  to  the  left  side,  adhering  pretty 
closely  to  the  mesentery.  Then  it  becomes  a  loose  intestine  and  passes 
down,  having  a  pretty  broad  mesocolon  and  mesorectum ;  and,  as  it  is 
much  longer  than  the  distance  between  the  root  of  the  mesenteiy  and 
anus,  it  is  by  that  means  thrown  into  convolutions  at  the  upper  part, 
but  is  straight  below.  It  seems  to  be  in  this  last  part  that  the  faeces 
become  divided. 

The  length  of  the  small  intestines  is  seven  times  the  length  of  the 
body  of  the  animal :  the  caecum  is  more  than  two-thirds  that  length : 
the  colon  and  rectum  are  four  times  the  length  of  the  body'. 

The  liver  is  divided  into  four  lobes  besides  the  lobulus  Spigelii :  these 
four  are  just  like  those  of  the  squirrel  or  rat.  The  lobulus  8pigelii  is 
wholly  behind  the  mesogaster.  The  gall-bladder  is  a  round  cavity, 
very  thin,  attached  to  the  second  lobe  from  the  left  side,  and  is  attached 
to  the  right  half  of  that  lobe  upon  the  right  side  of  the  sulcus  for  tiie 
ligamentum  rotundum  and  falx ;  this  attachment  is  by  a  thin  doubling 
of  peritoneum,  about  a  quarter  of  an  inch  broad,  so  that  if  there  were 
any  cyst-hepatic  ducts  here,  I  think  we  might  see  them.  The  cystic 
duct  passes  along  to  the  porta,  is  pretty  long,  wide,  and  straight,  not 
contorted,  and  is  attached  to  the  liver  only  by  a  thin  membrane.  At 
the  porta  it  is  joined  by  the  hepatic  ducts,  which  are  two  or  three  in 
number,  and  are  very  short.  The  ductus  communis  passes,  as  common, 
to  the  gut  upon  the  left  of  the  vena  porta  and  artery,  some  way ;  it  is 
very  superficial,  as  the  *  capsule  of  Glisson '  is  only  peritoneum,  and 


^  [Home,  in  abstracting  the  aboTe description  (Comp.  Anat  L  p.  447),  aocidentally 
omits  to  give  the  name  of  the  animal,  and  makes  it  follow  the  intestinal  anatomy  of 
the  marmot.  Hunter's  expressions  of  doubt  are  omitted.  "  Perhaps  this  appear- 
ance is  owing  to  the  contraction,"  is  "  This  appearance  is  produced  by  the  contrao- 
tion."    *'  It  seems  to  be  in  this  last  party"  is  '*  In  this  last  part  the  fseoes  are  divided."] 
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that  very  Hda,  This  duct  comes  in  contact  with  the  duodenum  almost 
dose  to  the  pylorus  ;  then  makes  a  turn  and  passes  with  the  gat  for 
more  than  one-third  of  an  inch^  where  it  becomes  larger,  and  then  it 
enters  the  gut  at  the  swell  of  that  gut,  as  was  mentioned.  This  looks 
as  if  this  duct  must  make  a  turn  somewhere,  as  it  did  not  do  it  at  the 
gall-bladder.  The  bile  is  very  thin  and  almost  traosparent,  and  looks 
a  good  deal  like  brandy  or  rum. 

The  liyer  is  attached  to  the  diaphragm  by  two  ligaments,  the  falx  and 
the  transrerse :  the  fSalz  is  very  thin ;  so  is  the  transverse  one ;  and  this 
is  pretty  broad  through  its  whole  length ;  so  that  here  it  deserves  the 
name  of  ligament,  and  perhaps  this  name  was  at  first  taken  from  the 
brutes. 

The  pancreas  is  much  as  in  other  brutes,  only  the  small  one  passes 
into  the  doubling  of  the  duodenum,  something  similar  to  that  of  a  fowl, 
as  this  gut  makes  a  fold,  as  in  a  fowl.  The  large  one  is  very  long,  not 
attached  to  the  spleen,  but  passes  a  little  way  into  the  epiploon.  Its 
ducts  enter  the  duodenum  after  the  duodenum  has  made  that  sort  of 
doubling  upon  itself  something  like  a  fowl's.  This  entrance  is  about 
five  inches  from  the  pylorus.  The  spleen  is  very  small  and  short,  not 
so  long  as  is  common  in  brutes. 

The  kidneys  are  pretty  round  and  thick,  and  conglobate ;  the  right  is 
higher  than  the  left :  the  capsula  renalis  is  of  two  colours,  viz.  a  yellow 
on  the  outside,  and  a  darker  on  the  inside  ^ 

The  testes  are  very  large,  about  the  size  of  the  kidneys ;  the  size  of 
which  is  in  the  usual  proportion  to  the  size  of  the  animal.  The  testes 
are  placed  within  the  abdomen,  in  every  respect  as  in  the  hedge-hog, 
porcupine,  bat,  squirrel:  the  cremaster  is  the  same.  At  the  part 
where  the  cremaster  seems  to  torn,  .the  parts  are  much  more  loose, 
and  the  testicle  seems  as  if  it  could  be  half  pushed  out  of  the  belly. 
The  testicles  are  not  so  oval  as  in  the  human :  their  attachment  to  the 
psoas  is  by  a  broad  doubling  of  peritoneum,  so  that  they  are  very  loose, 
much  like  the  [testes  in  the  human]  foetus  when  they  are  going  out  of 
the  abdomen.  The  epididymis  begins  as  usual ;  it  is  very  small  as  it 
passes  down  on  the  testicle,  but  becomes  very  thick  at  the  lower  end.  The 
vasa  deferentia  pass  immediately  into  the  pelvis,  are  wider  than  in  the 
human,  and  were  filled  with  a  very  white  semen  like  very  white  cream ; 
they  pass  behind  the  bladder,  and  do  not  communicate  with  the  ducts  of 
the  vesiculsB  seminales.  The  vesicnlfle  seminales  are  two  long  tubes, 
about  4  inches  in  length,  and  a  quarter  of  an  inch  in  diameter  at  their 
thick  ends,  but  become  much  smaller  at  their  points ;  they  lie  loose  in 


»  [Hunt  Prep.  No.  1280.] 
VOL.  ri. 
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the  abdomen^  and  much  in  the  same  place  as  the  Fallopian  tabes  in  the 
female.  Thej  are  very  thin  in  their  coats,  and  are  honeycombed  in 
their  inside.  They  open  by  veiy  large  duets  into  the  urethra  at  Ihe 
oommon  place.  On  their  under  surface,  just  before  they  enter  the 
urethra^  they  receiye  the  ducts  of  the  prostate;  at  the  place  where  they 
open  there  is  a  large  opening  conunon  to  both,  which  is  hard  and 
irregular  round  its  edge.  This  conmion  opening  is  as  short  as  you  can 
oonceiye,  and  in  the  angle  of  union  of  the  two  openings  are  the  two 
orifices  of  the  vasa  deferentia,  but  they  do  not  communicate.  The 
yesiculsB  contain  a  gelatinous  substance  somewhat  granulated,  whidi 
becomes  thicker  and  thicker  towards  their  openings :  the  same  kind  is 
to  be  observed  in  the  prostate,  which  seems  to  be  no  more  than  coutoIu- 
tions  of  ducts,  yery  like  the  ceca  at  the  pylorus  in  some  fishes. 

This  fluid  is  continued  into  the  urethra,  and  extends  through  its 
whole  length,  becoming  thicker  and  thicker,  so  that  it  is  a  veiy  hard 
substance  in  the  urethra,  but  is  here  of  a  whiter  colour ;  perhaps  being 
mixed  with  some  semen. 

The  penis  is  bent  back,  in  the  flaccid  state,  dose  to  the  anus,  so  that 
they  are  retromingent ;  it  is  hid  entirely  within  the  skin,  so  that  the 
prepuce  is  pretty  long.  There  is  a  bone  in  the  anterior  part  of  the 
penis,  which  is  about  half  an  inch  long,  and  a  small  bone  on  each  side 
just  under  the  skin,  like  two  splints.  Two  musdes  that  arise  from  the 
pubis  form  tendons  which  pass  along  the  conyex  side  of  the  penis  and  can 
extend  it,  when  it  is  bent.  The  membranous  part  of  the  urethra  is 
muscular,as  usual.  There  is  a  gland  [Cowperian]  on  each  side  of  anna 
as  in  the  squirrel,  rat,  &c.,  which  sends  a  duct  extending  to  and  entering 
the  urethra,  as  in  the  rat.  Bound  the  yerge  of  the  anus  are  many 
sebaceous  glands,  and  that  part  of  the  akin  can  be  taken  in  so  as  to 
appear  to  be  the  anus  itself^,  till  it  is  again  inverted. 

The  lips  are  a  little  peculiar.  The  contents  of  the  thorax  are  as  in 
a  dog. 

Supposing  I  have  called  the  foregoing  bags  '  vesiculeB  seminales,'  yet 
I  do  not  believe  that  they  are  so  for  these  reasons : — first,  the  mucas 
that  they  contain  is  by  much  too  thick :  secondly,  it  is  thickest  at  the 
entrance  of  the  ducts,  where  we  would  expect  to  find  it  thinnest  if  it 
were  semen;  for  it  would  be  natural  to  suppose  that  the  last  that  came 
in  would  be  the  thinnest :  thirdly,  it  is  not  natural  to  suppose  that  it 
would  be  in  such  quantity  as  to  lie  in  the  urethra:  fourthly,  it  is  not 
at  all  of  the  colour  of  the  semen  that  is  in  the  vasa  deferentia,  except- 
ing that  part  that  is  in  the  urethra  which  seems  to  be  mixed  with  it : 

'  [Home,  Comp.  Anat  i  p.  449.] 
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fifthly^  as  that  in  the  urethra  is  of  a  different  colonr  (but  differs  very 
little  in  consistence),  and  that  difference  is  owing  to  a  mixtore  of  semen, 
that  would  show  that  no  semen  is  mixed  with  the  secretion  that  is 
within  the  bags :  sixthly,  the  mncns  that  is  within  the  bags  is  the  same 
as  that  which  is  within  the  prostate  gland ;  for  they  have  no  prostate, 
if  the  gland  which  I  take  to  be  ihe  prostate  be  not  it:  seventhly,  the 
vasa  deferentia  do  not  open  into  these  bags,  nor  communicate  tiierewith, 
excepting  by  means  of  the  urethra  ^. 

The  female  has  but  two  nipples,  which  are  between  the  thighs ;  but 
the  udder  is  not  oi  the  hanging  kind,  but  ia  fiat  and  spread  on  the  abdo- 
minal muscles.  One  that  I  have  had  two  young  ones  at  one  time, 
which  were  veiy  perfect  animals ;  more  so  than  most  animals ;  they 
were  capable  of  running  about ;  saw,  and  had  teeth. 

[The  Captbara  {HydrochcBna  C(q>yhara,  Erd.).] 

Thb  Water  Hare^  Le  Cabiai  of  Buffon^  vol.  xii.  p.  384. 

This  animal  is  about  the  bigness  of  a  half -grown  sheep' ;  its  colour 
is  of  a  greenish  yellow :  the  hair  is  thin  and  strong  like  that  of  the 
agouti,  or  of  a  hog:  the  skin  of  the  animal  is  exposed  through  the 
hair.  The  head  is  like  that  of  a  guinea-pig,  la  paca,  and  agouti,  viz. 
large  for  the  size  of  the  body.  The  ears  are  like  those  of  the  same 
animals.  The  belly  swells  out  laterally.  There  was  no  appearance  of 
a  tail  when  it  was  aKve,  only  a  kind  of  knob  covered  with  a  homy 
substance.  The  legs  have  very  little  hair  upon  them.  There  are  four 
toes  to  the  fore-feet ;  the  outer  one  being  the  smallest  and  shortest. 
There  are  three  toes  to  the  hind-feet.  The  toes  are  strong  and  broad, 
something  like  the  toes  of  a  stork,  having  flat,  short,  and  strong  nails 
upon  them.  The  toes  can  be  drawn  apart  from  one  another ;  but  they 
are  almost  united  to  their  ends  by  a  strong  thick  membrane  which 
makes  a  very  broad  foot.  The  sole  of  the  foot  is  covered  by  a  hard  and 
thick  skin,  and  in  the  hind  feet  this  hard  skin  is  continued  to  the  os 
calds,  so  that  they  walk  or  sit  upon  the  whole  hind-feet.    This  brings 

1  [In  these  remarlu  may  be  diaoemed  the  basiB  of  Hunter's  ObservationB  on  the 
Glands  caUed  *  Tesiculie  seminales/  in  the  *  Animal  Boonomy/  8to.  1887,  p.  28.] 

'  [The  skull  of  this  animal  is  No.  1975,  Hunt  Osteol.  Series,  and  shows  it  to  hare 
been  an  immature  individual.  A  male  capybara,  from  Cross's  menagerie,  which  I 
dissected  April  1837,  measured  from  the  tip  of  the  snout  to  the  stump  of  the  tail, 
3  feet  4  indies ;  the  greatest  girth  was  2  feet  7i  inches :  the  weight  of  the  animal 
was  68  lbs.  A  wild  capybara  has  been  lolled,  weighing  98  lbs.  This  species  is  now 
the  giant  of  the  rodent  order ;  but  there  were  larger,  e,  g,  Cattoroides^  amongst  the 
eztinot  kinds.] 
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their  hind-feet  forwards  under  their  belly,  and  their  fore-feet  obliquely 
forwards. 

The  OBsophagos  is  continaed  about  two  inches  below  the  diaphragm. 
The  stomaoh  Is  much  as  in  the  guinea-pig.    The  duodenum  passes  to 
the  right,  and  down  the  right  aide  behind,  and  adhering  to  the  ascend- 
ing part  of  the  caBcum ;  then  winds  round  the  root  of  the  mesentery 
and  gets  upon  the  left  of  it,  where  it  becomes  loose.    From  the  pylorus 
to  behind  the  mesentery,  it  describes  nearly  part  of  a  circle ;  and  in 
this  course  it  is  so  firmly  attached  to  the  parts,  that  it  can  hardly  be 
said  to  have  a  mesoduodenum.    The  ileum,  before  it  enters  the  colon, 
is  attadied  to  the  caecum  for  nearly  a  foot,  by  a  thin  membrane,  which 
appears  to  be  a  continuation  of  the  mesentery.    This  membrane  is 
longest  where  the  ileum^  begins  to  be  attached,  and  then  becomes 
narrower,  till  at  last  the  ileum  adheies  to  the  cadcum.    The  beginning 
of  the  caecum  is  on  the  left  side ;  it  is  yastly  large :  it  passes  to  the 
right,  crossing  the  pelvis,  then  passes  up  the  right  to  the  Hver;  it 
adheres  to  the  duodenum,  then  makes  a  turn  across  the  abdomen 
towaids  the  left,  dose  to  the  stomach,  and  terminates  in  the  blind  end 
before  it  has  got  to  the  left  side :  these  two  last  turns  are  something 
like  the  human  colon.    It  is  becoming  gradually  smaller  to  the  end. 
At  the  end  it  has  three  ligaments,  but  on  the  greater  length  it  has  fiye. 
The  colon  is  pretty  large  at  the  beginning,  but  soon  becomes  small : 
it  is  reflected  to  the  right  in  the  fore-part  of  the  caecum,  connected  to 
it  by  a  thin  membrane,  which  becomes  narrower  and  narrower,  till  at 
last  the  colon  adheres  to  the  caecum,  follows  its  turns  nearly  to  the  tip, 
is  then  bent  back  upon  itself  for  some  inches,  is  Igain  bent  upon  itself 
for  the  same  length,  after  which  it  passes  to  the  left  and  becomes 
loose ;  as  it  passes  down  the  left  side  it  has  a  pretty  long  mesocolon, 
and  is  there  thrown  into  several  convolutions,  espedaUy  as  it  passes 
over  the  left  iliacus  intemus  muscle,  like  the  sigmoid  flexure  of  tho 
colon  of  the  human.    The  fteces  are  soft,  like  dough  *. 

The  liver  is  divided  into  four  lobes.    The  two  on  the  left  side  are  the 

I — ■ —        -     I  II 1  — 

^  [In  a  capybara  diaaected  at  the  Zoological  Gardens,  about  an  inch  horn  (he  end 
of  the  ileum  the  mueonlar  fibres  were  very  fltron^y  marked,  and  seemed  espeoially 
so  round  one  spot^  so  as  to  cause  a  oomparison  of  it  to  the  ball  of  the  thumb,  there 
being  a  projeotion.  Oniis  had  probably  been  where  the  umbilical  vesiole  was  attached, 
which  therefore  is  no  doubt  lai^y  developed  as  in  other  SodenHa^  taking  a  great 
share  in  the  uterine  development  of  the  animal.  The  placenta,  therefore,  has  less  to 
perform,  and  we  found  indeed  scarcely  any  trace  of  umbilical  vein  at  the  anterior 
margin  of  the  suspensory  Ugament,  which  was  situated  as  usual:  a  large  baboon  which 
was  examined  at  the  same  time  showed  well  the  contrast  with  the  rodent  in  their 
manner  of  development  by  the  size  of  the  suspensory  ligament.] 

^  [Home,  Comp.  Anat  i.  p.  454  (*  Le  Gabiai').] 
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largest:  [and  of  these]  the  gall-lobe  is  the  largest:  the  two  on  the 
right  are  the  least,  and  are  nearly  of  equal  size ;  and  the  right  of  aU  is 
continued  across  the  yena  cava,  making  a  kind  of  lobulus  SpigeliL  The 
gall-bladder  is  attached  to  the  liver  by  a  thin  membrane  nearly  an  inch 
in  breadth.  The  spleen  is  very  nearly  of  the  shape  and  situation  of 
the  human ;  more  so  than  in  any  animal  that  I  know  excepting  the 
monkey.  The  pancreas  is  more  like  that  of  the  human  than  in  most 
animals,  because  the  duodenum  is  short.  The  kidneys  are  flatter  than 
usual,  and  therefore  not  so  prominent  as  in  many  other  animals ;  they 
are  nearly  of  an  equal  height. 

The  anus  and  vagina  are  dose  to  one  another.  On  the  sides  of  the 
vagina  and  perinseum  are  placed  two  glands,  or  rather  a  congeries  of 
sebaceous  glands,  which  makes  there  an  irregular  surface ;  they  are 
black  with  an  indent  in  the  middle.  The  skin  around  here  is  very 
loose,  so  that  these  glands  are  sometimes  inverted,  and  at  other  times 
turned  into  the  vagina. 

The  clitoris  is  a  prominent  body,  not  in  the  vagina,  but  nearer  the 
belly;  however,  a  kind  of  sulcus  goes  from  it,  which  leads  into  the 
vagina ;  there  is  a  loose  skin  about  it  which  forms  a  kind  of  prepuce. 
The  opening  of  the  urethra  is  just  at  the  mouth  of  the  vagina  in  that 
sulcus  that  leads  firom  the  ditoris  to  the  vagina,  very  much  like  the 
human;  so  that  it  can  hardly  be  said  to  have  any  common  vagina. 
The  vagina  is  veiy  long  and  small.  The  ora  tinc»  are  a  little  promi- 
nent in  the  vagina,  are  very  oblique,  or,  as  it  were,  cut  aslant  with  the 
long  side  next  to  the  urinary  bladder.  The  two  orifices  are  not  obser- 
vable from  the  vagina ;  nor  is  the  septum  in  view.  The  two  horns  for 
nearly  three  inches  are  united,  and  seem,  on  an  external  view,  to  be 
one  cavity  or  body ;  they  then  divide  and  leave  one  another.  At  their 
beginning  they  are  very  rogous,  somewhat  penniform,  but  [the  canal] 
becomes  smooth  before  the  division :  the  distinct  horns  are  very  long, 
and  smooth  on  the  external  surface.  The  Fallopian  tube  arises  on  the 
capsula  ovarii,  and  terminates  in  the  fimbrisB  on  the  inner  surface  of 
the  mouth  of  the  capsula,  opposite  to  the  ovarium.  The  ovarium  is  an 
oblong  dark  body  fixed  to  the  inner  surface  of  the  capsula  opposite  to 
the  fimbria.  The  capsula  is  very  lai^,  and  has  but  a  veiy  small 
mouth. 
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[Family  DASYPROCTIDjE.] 
[Thb  Paca,  or  Spotted  Cavy  {(kdogmys  fuhus,  F.  Cuv.)^] 

The  La  Paca  of  Buffon,  vol.  z.  p.  269,  from  the  Mosquito  ahore^ 
called  '  Guibe^et '  by  the  natives,  a  very  large  Guinea-pig. 

It  is  larger  than  a  hare,  and  so  much  like  the  guinea-pig,  as,  with  all 
the  appearance  of  justice,  to  be  called  a  large  one.  Its  voice  is  veiy 
different ;  instead  of  a  squeak  it  is  a  rou^  growl.  The  eye  is  large, 
the  cornea  prominent,  which  gives  the  general  shape  of  the  eye  that  of 
a  flattened  acorn.  The  tunica  sclerotica  is  mottled  black  and  white, 
especially  behind  the  oomea  and  at  the  posterior  part.  The  cornea 
being  veiy  large,  more  than  one  third  of  the  eye-ball,  there  is,  of 
course,  a  considerable  motion  in  the  iris,  which  is  large  in  proportion. 
There  is  a  pigmentum  album  lining  that  part  of  the  eye  behind  the 
processus  ciliares,  more  than  half  of  which  is  covered  by  a  pigmentum 
nigrum.  Whether  this  dark  part  be  the  upper  or  lower,  I  do  not  know. 
The  optic  nerve  is  small;  the  retina  thin. 

The  hair  is  straight  and  strong,  not  veiy  long,  nor  very  short,  and  aU 
of  one  kind,  there  being  no  far-hair ;  it  is  very  thin ;  at  every  root 
there  is  a  small  nsing  which  appears  to  be  a  gland.  The  skin  is  the 
softest  and  of  the  most  pliable  texture  I  ever  met  with :  it  will  stretch 
in  all  directions.  There  are  two  sets  of  mustachios ;  one  on  the  lateral 
part  of  the  nose  and  upper  lip,  the  other  on  the  side  of  the  head  just 
behind  and  in  a  line  with  the  long  axis  of  the  eye ;  the  hairs  of  the 
first  are  strong  and  long. 

By  the  fore-feet  the  animal  treads  nearly  upon  the  whole  carpus  and 
toes,  having  several  eminences :  there  are  four  toes  with  a  very  small 
thxunb,  which  is  hardly  anything  but  a  nail.  By  the  hind-feet  it 
treads  upon  the  whole  tarsus,  as  far  back  as  the  os  calcis ;  but  I  should 
suppose  not  in  walking,  only  in  sitting,  as  in  the  guinea-pig :  there 
are  five  toes,  three  of  which  are  long,  and  may  be  called  principal ;  the 
other  two  are  short,  and  placed  on  eadi  side  of  the  foot,  farther  back : 
the  innermost  is  by  much  the  smallest. 

The  colour  of  the  animal  is  exactly  that  of  a  spotted  deer,  a  brows 
with  a  mixture  of  a  lights  colour,  and  two  or  three  rows  of  white 
spots  along  the  sides ;  not  so  regular  on  the  neck,  shoulders,  and  hips, 
as  on  the  chest  and  belly.  The  hair  is  strong,  of  the  hog  kind,  but 
thin,   and  not  long.     The  tail  is  short.    It  has  four  nipples;   two 

1  [The  skeleton  of  this  animal  is  No.  2011,  OsteoL  Series.] 
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between  the  fore  legs,  and  two  between  the  hind  ones.  There  is  no 
SGTotiim  in  the  male^  not  the  least  yestige  of  one. 

The  tongae  is  long,  pretty  thick,  does  not  become  thinner  and 
thinner,  or  narrower  to  a  point.  The  yelmn  palati  is  broad ;  its  outer 
edge  rests  on  the  root  of  the  tongae  jnst  before  the  epiglottis,  so  that 
the  epiglottis,  as  it  were,  projects  np  behind  this  membrane  into  the 
nose,  which  makes  me  suspect  that  they  mnst  always  breathe  by  the 
nose,  and  even  make  a  noise  throng^  this  passage.  The  epiglottis  is 
not  so  distinct  a  part  as  in  many  animals;  fbr  both  the  glottis  and  epi- 
glottis make  a  pretty  regular  rising,  like  the  opening  of  a  flower,  only 
the  anterior  part  is  the  highest,  and  the  whole  projects  np  into  the 
posterior  nares.  That  part  which  may  be  called  epiglottis,  or  that 
which  makes  the  anterior  half  of  the  glottis,  cannot  fall  so  as  to  cover 
the  other  or  posterior  half;  bnt  this  mast  be  brought  forwards,  which 
at  the  same  time  makes  it  sink  under  the  anterior  half,  and  then  the 
anterior  folds  over  it. 

The  space  between  the  incisor  teeth  and  grinders  is  not  a  continua- 
tion of  the  plane  with  the  roof  of  the  mouth,  forming  a  ridge  some- 
what similar  to  a  gum,  or  forming  a  lateral  termination  of  the  roof; 
but  each  space  forms  a  cavity  which  would  appear  to  go  up  almost  into 
the  nose ;  the  roof  of  the  mouth  leading  from  the  incisores  back,  and 
becoming  very  narrow,  like  a  ridge.    What  can  be  the  use  of  this? 

On  the  inside  of  the  cheeks  there  is  an  oblong  glandular  surface 
leading  backwards  in  the  direction  of  the  mouth  covered  with  a  cuticle, 
having  hair  upon  it^ 

The  oesophagus  does  not  pass  immediately  into  the  stomach ;  as  soon 
as  it  gets  through  the  diaphragm,  it  enters  the  stomach  about  its  middle 
between  the  great  end  and  pylorus.  The  stomach  is  not  so  oblong  as 
in  many  other  animals,  having  a  large  great-end :  near  the  pyloros  the 
stomach  grows  smaller,  and  turns  upwards,  making  a  pretty  quick  bend, 
and  terminates  in  the  pylorus.  The  duodenum  seems  to  be  less  a  con- 
tinuation of  the  stomach  than  common ;  it  is  much  larger  than  what 
the  termination  of  the  stomach  is,  and  projects  above  the  pylorus  like  a 
csdcum,  as  in  the  guinea-pig,  and  is,  at  this  part,  very  ^andular.  From 
this  the  duodenum  passes  to  the  right  as  usual,  becoming  much  smaller ; 
and,  as  it  passes  down  on  the  right  side,  it  gets  behind,  and  is  attached 


1  [This  lines  the  bony  cayity  formed  as  foUowB: — "  The  malar  bone  is  a  slightly 
ctured  plate,  twice  as  deep  as  it  is  long,  and  forms  the  posterior  tiiird  of  the  sygo- 
made  expansion,  the  rest  being  formed  by  the  maxillary,  which  is  unosually  and 
enormously  developed.  This  zygomatic  expansion  is  deeply  excavated  on  the  inner 
side,  forming,  in  the  recent  animal,  a  large  bony  capsule  on  each  side  of  the  mouth.'* 
--Catalogue  of  the  Osteology,  Mus.  CoU.  Ghir^  4to.  1863,  p.  970.] 
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to,  the  ascending  and  spiral  part  of  the  colon.  It  isrceaeB  the  spine 
behind  the  mesentery,  but  ascends  a  little  as  usual  and  becomes  loose. 
The  small  intestines  are  of  considerable  length.  The  ileum  enters  the 
caecum  at  the  lower  part  of  the  belly  just  before  the  spine ;  but  this 
situation  will  vary  ^  The  ca&cum  is  very  large  and  long ;  its  top  is 
towards  the  left ;  from  thence  it  passes,  behind  the  mesentery,  to  the 
right,  in  a  serpentine  course,  then  makes  a  sweep  downwards,  and 
crosses  the  pelvis  to  the  left  again ;  at  this  part  it  receiyes  the  ileum. 
But  this  situation  will  vary,  as  it  is  a  loose  gut  which  may  be  turned 
into  almost  any  situation.  The  above  is  the  course  when  lying  loose  in 
the  abdomen ;  but,  when  the  cascum  is  blown  up,  it  makes  one  com- 
plete spiral  turn  and  a  half.  From  the  left,  the  colon  again  makes 
another  turn  to  the  right,  upon  the  last  described  turn,  adhering  to  it 
by  a  narrow  mesocolon.  At  this  last  bend  it  begins  to  become  small, 
and  continues  to  do  so  to  the  right ;  and  here  it  has  got  longitudinal 
rugse.  When  got  to  the  right  side  it  passes  up,  along  the  right  side, 
adhering  to  the  duodenum,  and  here  it  makes  two  complete  spiral  turns 
upon  itself,  then  passes  out  upon  itself  again ;  crosses  the  spine  closely 
connected  to  the  fore-part  of  the  root  of  the  mesentery,  and  becomes 
attached  towards  the  left  of  the  mesentery  to  a  very  long  mesocolon ; 
it  is  here  yeiy  loose  and  of  great  length,  forming  something  like  the 
small  guts :  from  this  it  passes  down  the  left  to  the  pelvis,  and  is 
straight  [or  becomes  rectum]. 

The  liver  is  divided  into  five  lobes ;  the  left  is  the  laigest ;  the  next 
is  nearly  as  large,  has  a  fissure  in  its  edge  for  the  passage  of  the  um- 
bilical vein,  and  a  sulcus  on  the  under  surface  for  the  gall-bladder :  the 
two  right  lobes  are  small  and  much  of  a  size ;  the  fifth  is  the  lobulus 
Spigelii,  is  very  small,  and  whoUy  behind  the  mesogaster.  There  is 
nothing  particular  about  the  gall-bladder  or  ducts.  In  one  from  Mr. 
Clarke ',  the  gall-bladder  was  only  attached  to  the  liver  by  a  pretty 
broad  thin  membrane  through  its  whole  length. 

The  pancreas  is  a  long  flat  body  lying  across  the  abdomen ;  the  left 
end  lies  in  what  is  conmionly  considered  to  be  a  doubling  of  the  epi- 
ploon, on  the  posterior  part,  where  that  membrane  is  going  to  join  the 
spleen.  The  [other]  end  of  the  pancreas  is  very  thin  and  is  divided 
into  several  small  portions,  which  spread  out  in  the  epiploon  like  fingers. 
The  epiploon  is  attached  posteriorly  to  the  pancreas  instead  of  the  colon. 

*  '  [This  last  remark  is  omitted  by  Home  in  the  abstract  given  in  his  Comp.  Anar. 
I  p.  449.] 

^  [Probably  the  Founder  of  *  Exeter  Change/  and  who  was  Honter^s  principal 
creditor  for  sums  borrowed  to  purchase  objects  for  the  museum.  The  skull  of  the 
sjieoimen  firom  Mr.  Clarke  is  No.  2042,  Hunt  OsteoL  Series.] 
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The  kidneyB  are  oonglobate,  ^ong,  round,  not  flat>  nearly  of  an  equal 
height ;  each  has  one  mammilla  \  The  capBnla  renalis  is  a  long  smaU 
body,  lying  dose  to  the  inner  edge  of  the  kidney  above  the  entrance  of 
tlie  vessels ;  its  internal  substance  is  very  dark.  There  are  two  vensB 
cavsd  Huperiores. 

There  is  a  lobe  of  the  lungs  between  the  heart  and  diaphragm ; 
besides  which  there  are  three  lobes  on  the  right  side,  and  only  two  on 
the  left :  the  lungs  of  both  sides  are  a  good  deal  fissured. 

The  external  parts  of  the  female  oi^^ans  of  generation  are  like  those 
of  a  rat,  or  rather  of  the  guinea-pig.  The  ditoris  is  an  external  pro- 
tuberance like  the  rat's ;  having  two  glandular  bodies  as  in  that  animal, 
behind  which  is  the  vagina. 

The  anus  is  continued  under  the  tail,  as  in  the  rat,  but  turns  down- 
wards towards  the  perineum.  About  the  verge  of  the  anus,  just  under 
the  skin,  there  are  a  vast  number  of  small  glands ;  and  on  each  side  of 
the  verge  is  a  flat  gland  whose  duct  opens  just  where  the  gut  and  skin 
join '.  The  vagina  is  large,  dense  in  its  coats  and  smooth  on  the  inner 
surfieuse.  There  is  one  oe  tincse,  but  the  common  uterus  to  both  horns 
is  very  short :  the  two  long  horns  pass  up  the  loins.  The  ovaria  are 
oblong,  yellow,  and  spotted,  having  a  capsule  with  a  wide  mouth,  and 
the  flmbrisB  on  the  edge  of  the  opening. 

Cf  the  Male  Parts. — ^It  is  retromingent ;  the  penis  is  full  of  spikes, 
with  the  points  turned  towards  the  root  of  the  penis '.  The  testicles 
are  within  the  abdomen  dose  to  the  rings.  The  spermatic  artery  passes 
in  a  broad  membrane,  and  not  on  the  edge  of  it,  but  about  the  middle ; 
so  there  is  a  considerable  breadth  of  the  membrane,  as  it  were,  beyond 
the  vessels  ;  on  the  left  the  outer  edge  of  this  membrane  is  attadied 
to  the  lower  end  of  the  left  kidney,  near  to  the  testicle:  it  ib  very 
loose,  more  than  4  inches  broad. 

Although  the  testides  appear  to  lie  easUy  in  the  abdomen,  yet  they 
can  easily  pass  into  a  sheath  formed  for  them,  whidi  is  in  what  we 
would  call  the  '  rings,'  being  the  place  of  the  spermatic  cord  in  other 
animals ;  which  sheath  is  invertible  into  the  abdomen  like  the  finger 
of  a  glove,  and  forms  the  gubemaculum. 

The  epididynus  comes  out  from  the  testis  by  a  small  neck  of  some 
length,  then  forms  the  '  head,'  then  becomes  very  small,  and  at  the 
lower  part  it  becomes  large  again,  and  ib  more  attached  to  the  lower 
part  of  the  body  of  the  testis  than  is  the  head.  The  vasa  deferentia 
are  small,  and  of  course  short,  from  the  situation  of  the  testicle.  The 
vesicube  seminalcs  are  pendulous,  being  only  attached  by  their  outer 

• 

'  [Hunt.  Prep.  No.  1182.]  *  [Ib.  No.  2139.]  »  [Ib.  Noe.  2406,  2497.] 
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edges  to  the  side  of  pelvis  by  a  thin  membrane.    They  aie  flat,  and 

serrated  on  their  inner  edges.    The  prostate  gland  ^ The  mem- 

branons  part  of  Ihe  urethra  is  long. 

[The  Agought  {Dasyprocta  Acauchy,  End.).] 

V Agouti,  Buffon^  vol.  viii.  p.  380. 

An  animal  that  Mr.  Bymsdyk  has  made  two  paintings  of;  one  to 
show  its  manner  of  eating,  the  other  its  walldng  or  standing,  or  rather 
the  general  shape  of  the  animal^ 

This  animal  is  larger  than  a  guinea-pig,  bat  not  so  large  as  the 
smallest  rabbit ;  it  has  more  of  the  goinea-pig  than  the  rabbit ;  for 
instance,  its  ears  are  short;  itsheadislargerinproportion  to  thebody; 
its  legs  are  bare,  or  rather  not  covered  with  that  long  hair ;  its  toes  are 
almost  quite  bare :  these  two  last  oiroumstanoes  are  more  remarkable 
than  in  the  guinea-pig  itself.  Its  hind-legs  are  considerably  longer 
than  the  fore,  whidi  is  the  case  with  both  the  rabbit  and  goinea-pig, 
but  it  is  not  so  much  so  as  in  l^e  rabbit,  although  more  so  than  in  the 
gainea-pig.  It  commonly  sits  on  its  posteriors,  and  seldom  straightens 
its  back,  butmost  commonly  has  it  curved.  There  are  three  toes  on 
the  hind-foot ;  and  they  are  a  good  deal  in  shape  like  some  of  l^e 
short-toed  birds,  viz.  the  stork;  there  are  four  toes  on  the  fore-foot, 
with  a  little  knob  on  the  outside  of  the  foot,  which  has  a  nail  upon  it : 
these  toes  bend  like  the  bird's,  but  do  not  throw  themselves  into  zigzag 
lines,  when  in  the  most  easy  position,  as  they  do  in  the  dog,  &c.  The 
animal  has  a  rotatory  motion  in  the  radius.  It  has  a  fihort  tail,  with 
no  hair  upon  it.  Its  hair  is  strong,  more  like  the  hair  of  a  hog,  and 
like  that  animal  is  very  thin :  each  hair  is  of  two  colours,  viz.  in  some 
parts  black  or  dark,  and  in  others  of  a  yellowish  brown.  It  is  an 
awkward  walker,  sometimes  hopping  like  a  rabbit,  at  other  times  walk- 
ing ;  but  in  the  walk  the  hind-legs  are  much  bent  to  proportion  them- 
selves to  the  fore-legs,  and  the  back  is  very  much  rounded.  Its  food 
is  rather  bordering  upon  that  of  the  squiireL 

The  liver  is  divided  into  four  lobes  besides  the  lobulus  8pigelii ;  the 

^  [Thifly  with  the  other  aooesBOiy  glands,  is  preeenred  in  the  Hunt  Prep.  No.  2497, 
showing  the  termination  of  their  ducts.] 

'  [This  painting,  now  in  the  Boyal  CoU^  of  SnrgeoDs,  and  the  skalelon,  No. 
2046,  OsteoL  Series,  show  that  the  spedes  was  the  Aeouohy,  which  is  figured  in  the 
'  Supplement,'  No.  iii.  (1776),  p.  211,  tab.  36,  of  Buffon's  great  work  Hunter's 
specimen  would  appear  from  the  MS.  of  the  Old  Catalogue,  p.  34,  now  in  Mas. 
€oU.  Chir.,  to  have  been  dissected  in  the  early  part  of  1789.] 


DA8YPR0CTA  ACOUCHY.  219 

left  is  the  largest,  and  comes  furthest  down  the  cavity  of  the  abdomen. 
The  second  is  neact  in  sice,  does  not  come  so  low,  bat  is  broad  and 
irregular  on  the  nnder  suiface,  hayii^  the  gall-bladder  attached,  and 
the  remains  of  the  umbilical  vein :  the  third  is  next  in  size,  and  the 
fourth  Of  right  is  the  smallest,  lying  hid  by  the  others,  and  is  attached 
to  the  right  of  the  yena  cava  inferior.  The  lobulus  Spigelii  lies  in  Ihe 
curve  of  the  stomach,  entirely  behind  the  mesogaster.  The  gall- 
bladder is  attached  to  the  second  lobe  [from  the  left],  and  would  at  first 
sight  appear  to  be  in  the  centre  of  that  lobe,  for  the  two  lateral  edges 
of  that  lobe  approach  one  another,  and  as  it  were  surround  the  gall- 
bladder :  it  is  attached  to  that  right  flap  of  liver  by  a  thin  membrane, 
and  to  the  ligamentum  rotundum  by  another. 

The  epiploon  surrounds  the  whole  intestines :  it  is  attached  to  the 
great  curvature  of  the  stomach,  and  to  a  little  bit  of  the  duodenum 
before ;  to  the  diaphragm  on  the  left,  and  to  the  root  of  the  mesentery 
behind,  so  that  both  the  spleen  and  large  pancreas  are,  as  it  were,  in  a 
doubling  of  the  posterior  and  left  part  of  the  epiidoon.  The  stomach  ^ — 
The  pylorus  is  not  so  firmly  attached  to  the  back  as  in  the  human. 
The  duodenum  passes  down  the  right  side;  it  is  not  attached  to  the 
loins,  but  by  a  short  mes^itery  to  the  beginning  of  the  transverse  arch 
of  the  colon  and  to  the  cseeum ;  it  goes  behind  these  guts,  attached  to 
the  c®cum  in  the  same  manner,  and  then  makes  a  turn  upwards  on  the 
light  side  of  the  mesocolon,  being  dosely  attached  to  it ;  it  then  becomes 
loose.  The  ileum  enters  the  ciecum  at  the  part  whidi  lies  nearly  in 
the  middle  of  the  body,  just  above  the  spine :  firom  this  paij;  the  ceBCum 
passes  to  the  right  side  and  then  up  that  side. 

The  length  of  the  small  intestines  is  twelve  times  the  length  of  the 
animal,  from  the  nose  to  the  end  of  the  hind-foot,  but  from  the  nose  to 
the  rump  it  is  sixteen  times. 

The  pancreases  are  two ;  but  the  small  one  does  not  lie  in  the  curve 
of  the  duodenum,  as  in  most  other  animals;  it  ciHues  off  £rom  the  large 
one  near  its  middle,  and  passes  down  and  to  the  left,  getting  into  the 
mesoduodenum  near  its  last  turns,  and  then  bends  round  the  root  of 
the  mesentery  with  that  gut,  and  some  of  it>  or  its  termination,  is  in 
the  mesentery.  Th^  large  pancreas  is  pretty  long,  is  not  closely  con- 
nected to  the  spleen,  but  lies  in  the  same  doubling  of  the  epiploon,  and 

^  [See  the  Dry  Prepantion,  Mub.  OoU.  Chir.  In  a  specimeii  dinected  at  the 
Zoological  Ghurdena,  I  found  the  stomach,  5^  inches  long,  and  8  inches  in  its  greatest 
drcomference  when  moderately  distended ;  it  bad  a  remarkable  constriction  between 
its  cardiac  and  pyloric  portions,  which  gave  it  the  appearance  of  consisting  of  two 
distinct  cavities ;  the  pyloric  portion  bolged  out  on  each  side  of  the  pylorus  so  as  to 
make  the  duodenum  commence  from  a  central  depression.] 


220  BODBNTIA, 

its  small  end  runs  a  little  way  down  in  that  membrane.  The  spleen  is 
not  very  long,  has  three  edges,  and  lies  in  the  left  side  of  the  posterior 
portion  of  the  epiploon,  as  in  most  animals. 

In  one  from  Mr.  Banks  there  was  a  small  detached  spleen  about 
3  inches  from  the  large  or  conmion  one.  It  lay  in  the  doubling  of  the 
epiploon  \ 

The  heart  is  short  and  broad,  not  peaked  at  the  point  as  in  tiie  fiiheep. 
The  auricles  are  veiy  much  like  one  another,  rounded  on  their  anterior 
edges.  There  is  but  one  vena  cava  superior.  The  lungs  are  as  in 
most  other  animals,  the  left  divided  into  two  lobes,  the  right  into 
four.  The  kidneys  are  oonglobate,  very  prominent,  nearly  of  an  equal 
height ;  the  right  rather  the  highest. 

On  examining  the  external  parts  of  generation,  we  found  two  swell- 
ings on  each  side  of  the  anus  like  testes,  but  they  are  glands  that 
throw  in  a  thick  mucus  into  the  verge  of  the  anus,  as  in  the  goinea- 
pig,  but  are  larger ;  which  anus  in  this  animal  is  a  pretty  lai^  opening, 
externally,  as  it  were,  common  to  these  two  glands  and  the  rectum. 
These  parts  are  hardly  covered  with  hair.  The  opening  of  the  prepu- 
tium  is  very  near  the  anus,  just  under  the  bulb  of  the  urethra,  from 
which  opening  the  penis  passes  forwards  towards  the  belly,  for  about 
one  half  of  its  length,  and  then  is  bent  back  again  to  the  pubis,  and 
along  the  symphysis  of  this  bone,  so  that  it  lies  doubled :  this  is  like 
the  guinea-pig  and  Yirginia  squirrel ;  and,  when  erected,  it  becomes 
straight  and  is  wholly  directed  forwards. 

There  is  .a  bone  in  the  centre  of  this  retrograde  part,  and  a  small 
bone  on  each  side  of  that  part  that  is  covered  by  the  preputium,  like 
two  splints;  exactly  the  same  as  in  the  guinea-pig.  The  two  testes  are 
very  large,  and  lie  commonly  within  the  abdomen,  but  the  lower  end, 
which  is  the  epididymis,  just  points  through  the  rings  of  the  abdominal 
muscles,  and  appears  a  little  prominent  on  the  rings  or  inguen.  The 
tunica  vaginalis  can  easily  be  inverted,  and  when  so,  the  epididymis 
seems  to  be  attached  to  the  lower  part  of  the  beUy  by  a  ligament, 
similar  to  that  which  is  found  in  the  human  fostua,  and  which  has 
the  cremaster  muscle  lost  on  it.  From  this  a  ligamentous  substance 
goes  across  the  penis  on  the  bend,  and  would  seem  to  draw  these  bodies 
a  little  out  of  the  abdomen  when  the  penis  is  erected  or  made  straight. 

There  are  two  pretty  thick  small  muscles  that  arise  frt>m  the  pubis 
near  the  symphysis,  between  the  body  of  the  penis  and  symphysis,  that 
are  lost  in  two  tendons  which  run  upon  the  upper  or  convex  surface  of 
the  penis,  and  by  their  action  will  extend  that  bent  part  as  the  extensors 

^    -^  -    -  --   -  - —  —    _  _  ■       - 

^  [Hunt.  Prep.  No.  899.] 
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of  the  fingers  do  the  fingen.  The  same  in  the  guinea-pig.  The  veai- 
culsB  seminales  are  more  like  the  raf  s  in  shape  than  the  goinea-pig's^ 
hat  open  much  in  tiie  same  manner :  they  do  not  oonminnicate  with 
the  vasa  deferentia. 

The  epididymis  and  vasa  deferentia  pass  in  the  goinea-pig^  and  open 
as  in  that  animal.  What  answers  to  the  prostate  gland  are  two  glands 
on  the  sides  of  the  bladder,  having  a  great  many  ducts  as  in  the  guinea- 
pig,  which  enter  near  the  openings  of  the  vasa  deferentia\ 

The  Female  Parts, — ^The  ditoiis  is  in  a  distinct  prepuce  from  the 
vagina,  as  in  the  rat.  The  nipples  are  dght,  four  on  each  side ;  two 
pectoral,  two  inguinal,  and  four  abdominal.  The  os  tincsB  is  one ;  but 
the  common  uterus  is  short,  not  above  f  ths  of  an  inch.  The  horns  of 
the  uterus  are  similar  to  those  in  the  rat^. 

The  Porcupine  [Hystrix  crisiata^  Linn.']. 

If  the  two  different  animals  ^hich  go  by  this  name  are  the  same 
species,  then  we  may  suppose  a  reason  for  the  difference  in  the  hair. 
The  last  ^  is  a  native  of  Hudson's  Bay,  which  Ib  a  cold  climate,  there- 
fore it  requires  hair  of  the  thickest  and  softest  kind ;  whereas  the 
quilled  one  [Hystrix]  is  a  native  of  wanner  climates,  such  as  Spain,  <kc. 
It  walks  on  the  sole  of  the  foot  and  palms  of  the  hands,  like  the  bear ; 
the  claws  are  much  of  the  same  kind.  The  eyes  are  small,  like  those 
of  a  beaver,  and  the  eyelids  are  very  narrow.  The  odour  about  the 
anus  is  similar  to  that  of  a  ferret. 

The  oesophagus  is  2  inches  long  below  the  diaphragm :  it  is  attached 
to  the  crura  of  the  diaphragm  by  a  doubling  of  the  peritoneum,  and  by 
what  might  be  called  the  mesooesophagus :  this  is  similar  to  the  rat  and 
guiaea-pig :  where  it  enters  the  stomach  it  is  very  small. 

The  stomach  is  very  strong,  and  what  is  called  the  great  end,  or 
cardia,  is  rather  the  smallest,  for  it  ends  in  a  point.  The  pylorus  is 
very  thick,  and  is  situated  much  as  in  the  human  subject.  The  duo- 
denum is  attached  to  the  ascending  part  of  the  colon,  as  it  passes  down 
the  right  side,  for  nearly  a  foot  in  length,  by  a  short  mesentery  which 
becomes  longer  and  longer  downwards :  it  is  then  attached  to  the  root 
of  the  mesentery  on  the  same  side,  and  gets  behind  it  to  the  left ;  it 
afterwards  gets  to  the  edge  of  the  mesentery,  becoming  loose.    The 

1  [Hunt  Prepe.  Noe.  2492,  2493,  2494.]  *  [lb.  No.  2751.] 

*  [The  skull  and  other  parts  of  the  Bkeleton  of  the  male  porcapine  here  described 

are  Nos.  2076—2066,  Hunt  Osteol.  Series.] 
^  [Eretkigon  donatum,  F.  Cut.,  of  which  the  female  parts  are  subsequently 

described.] 
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C800111I1  IB  a  foot  loDgy  largest  at  the  entrance  of  tJie  ilenm,  and  has  three 
longitadmal  hands,  as  in  the  guinea-pig^  which  are  oantinned  on  to  the 
colon,  hut  hecome  fainter  and  fidnter  onwards,  and  at  the  rectum  they 
are  hardlj  perceiyable :  it  lies  coiled  up  in  the  lower  part  of  the  ab- 
domen. The  colon  is  smaller  than  the  csBcnm,  as  in  the  guinea-pig ; 
and,  as  it  passes  np  the  right  side,  it  is  attached  to  the  duodenum,  as 
was  mentioned  before ;  it  then  bends  down  a  little  upon  itself  for  near 
a  foot  in  length ;  something  similar  to  that  in  the  guinea-pig,  but  not 
exactly  of  that  kind,  just  before  it  passes  across  the  abdomen ;  and  the 
piece  of  the  colon  that  makes  the  doubling  is  half  an  inch  distant,  with 
a  mesocolon  common  to  both ;  it  then  passes  a  little  more  to  the  left, 
and  becomes  more  attached  to  the  root  of  the  mesentery ;  from  thence 
to  the  left  and  all  the  way  down,  it  is  a  loose  intestine  like  the  jejunum, 
and  there  is  a  good  deal  of  it  having  a  loose  mesocolon;  it  makes 
another  fold,  but  not  so  long  as  the  former,  and  then  goes  to  form  the 
rectum. 

The  spleen  is  attached  to  the  stomach  and  to  the  last  fold  of  the  colon 
by  the  epiploon ;  it  is  small,  and  rather  a  rounded  flat  body  than  an 
oblong  one:  it  was  small,  but  oblong,  in  another  of  the  same  kind. 
The  pancreas  lies  in  that  epiploon  which  attaches  the  spleen  to  the  colon 
on  the  left  side,  and  to  the  root  of  the  mesentery  on  the  right  side.  It 
is  very  thin,  and  its  duct  enters  the  gut  beyond  the  attachment  of  the 
duodenum  to  the  colon,  which  is  a  good  way  from  the  pylorus. 

The  liver  is  divided  ipto  three  lobes  of  nearly  equal  size ;  tJie  middle 
one  has  a  large  fissure  in  it  for  the  umbUical  vein :  the  lobulus  8pigelii 
is  very  small,  and  is  a  kind  of  continuation  of  the  right  lobe :  whether  this 
right  lobe  was  only  one  originally,  or  two  or  three  united,  I  am  not 
quite  certain,  because  it  was  irregular,  and  had  marks  of  union  upon  it. 
In  another,  which  was  perfectly  sound,  it  was  divided  into  two,  so  that 
there  were  four  lobes,  besides  the  lobulus  8pigelii.  The  gall-bladder 
was  fixed  to  the  third  lobe  from  the  right  or  the  second  frx>m  the  left : 
it  has  hardly  any  length  of  ductus  cysticus.  The  ductus  communis  is 
very  large,  and  is  a  great  deal  honeycombed  on  its  internal  surface. 
The  pori  biliarii  are  likewise  very  large,  and  the  largest  of  them  enters 
the  ductus  communis  between  the  entrance  of  the  ductus  cysticus  and 
the  duodenum.  The  ductus  communis  enters  the  gut  close  to  Hie  pylorus. 
In  another  specimen  there  was  no  gall-bladder. 

The  epiploon  is  broad  and  fat,  covering  all  the  guts,  <fec. :  the  little 
epiploon  is  tucked  down  to  the  concave  surface  of  the  left  lobe  of  the  liver. 

The  kidneys  are  oblong,  conglobate,  dark  bodies,  rather  round  and 

^  [Home,  Comp.  Anat  i.  p.  449.] 
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thick,  and  much  of  the  cdoar  of  the  human.  The  light  kidney  was 
somewhat  the  highest.  The  capsula  lenaHs  of  the  light  kidney  was 
Toimded,  of  the  left  one  was  oblong.  The  cortical  substance  is  pretty 
firm,  yellow,  and  radiated ;  the  medullary  is  pulpy,  and,  in  colour,  like 
the  tubular  part  of  the  kidney. 

The  heart  is  flat,  roimded  at  the  apex,  or  rather  haying  two  apices 
very  like  the  scrotom  of  a  goat.    There  is  but  one  yena  cava  superior  \ 

The  lung  of  the  right  side  is  larger  than  that  of  the  left,  with  three 
fissures  dividing  it  into  a  kind  of  four  lobes,  besides  the  median  [or 
azygous  lobe]. 

The  tunica  vaginalis  testis  communicates  with  the  abdomen,  is  pretty 
thick,  and  the  cellular  membrane  that  connects  this  coat  to  the  rings 
and  to  the  external  parts  is  so  loose  as  to  allow  easily  an  inversion  of  the 
testicle  into  the  abdomen.  This  is  similar  to  the  hedge-hog,  guinea- 
pig,  rat,  and  squirrel.  The  epididymis  is  only  fixed  to  the  testicle  by 
a  thin  membrane,  excepting  at  its  beginning.  The  prostate  gland  is 
divided  into  two,  one  on  each  side  of  the  urethra,  and  they  are  like  the 
branches  of  a  tree ;  there  is  a  duct  in  each  ramification,  imiting  into 
one  duct,  which  enters  the  urethra  just  at  the  caput  gaUinaginis.  The 
orifices  of  the  vesiculeB  seminales  are  very  large.  The  penis  has  a  bone 
in  it,  and  is  similar  to  that  in  the  hare,  rabbit,  guinea-pig,  rat,  and 
squirrel. 

The  whole  viscera  are  very  loose :  the  mesentery  is  very  thin :  the 
stomach  can  be  turned  from  the  right  to  the  left.  Some  of  the  internal 
intercostals  arise  from  the  vertebrsd  of  the  back.  The  clavicles  are 
small ;  one  end  is  connected  to  the  sternum  by  an  elastic  ligament,  an 
inch  long ;  the  other  end  by  a  tendinous  expansion. 

[The  Coendou  {Erethizan  dorsatum,  Fr.  Cuv.).] 

In  another  porcupine,  from  Hudson's  Bay,  the  davide  was  almost 
dose  to  the  sternum. 

Cf  the  Female  Organs. — ^The  broad  ligament,  or  meso-comu-uteri,  at 
the  upper  part  is  attached  to  the  lower  end  of  the  kidney.  The  opening 
of  the  urethra  is  just  below  the  ditoris,  as  in  the  human ;  so  that  there 
is  no  length  of  common  vagina,  and  no  rugSB  in  the  vagina.  The 
vagina  and  anus  make  but  one  external  opening  when  the  parts  are  in 
their  natural  position.  There  is  no  proper  uterus :  the  two  horns  arise 
from  the  vagina  as  in  the  hare  and  rabbit,  and  terminate  gradually  in 

1  [In  a  ffysMx  criUaia  which  I  diflsectod  at  the  Zoological  GardeuB,  I  found  two 
yeom  cave  saperiores.  See  the  Flrep.  No.  9238,  and  its  deeoription  in  the  Fhyriol. 
Catalogiie,  4to,  toI.  ii.  p.  52.] 
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the  FaQopian  tabes,  so  that  it  is  hard  to  saj  where  the  tabe  exactly 
begins.  The  ovaria  are  oval  bodies  of  a  jellow  colour,  stadded  with 
dark  or  seeming-transparent  spots :  the  capsida  oyarii  is  loose  and  wide- 
monthed.  (N.B.  These  additional  notes  were  taken  from  a  Hudson's 
Bay  porcupiiie^) 

A  SMALL  PoRCUPiVE  [LonchereB  or  Eehimya,  Geoff.] . 

About  the  thickness  of  a  rat,  but  not  so  long.  It  has  both  hair  and 
quills :  the  quills  are  flat.  There  ar^  two  venae  cayas  superiores.  The 
liver  has  five  lobes,  with  the  Spigelian  lobxde.  I  could  find  no  gall- 
bladder. The  stomach  \&  more  globular  than  the  human :  the  pylorus 
opens  iuto  the  side  of  the  duodenum,  which  makes  a  kind  of  caecum  at 
the  beginning  of  the  duodenum. 

The  duodenum  passes  down  to  the  left  and  up.  The  ileum  passes 
into  the  colon ;  beyond  which  there  is  a  long  caecum,  which  has  a  double 
end,  or  rather  passes  into  the  side  of  another  gut  which  is  blind  at  both 
ends,  forming  two  caeca.  The  colon  passes  up  the  right  before  the  duo- 
denum, and  at  the  pylorus  it  makes  a  twist  or  fold  which  bends  upon 
itself;  it  then  makes  a  turn  down  in  the  root  of  the  mesentery,  and  up 
again,  going  to  the  left,  and  down  the  left  side.  On  the  caecum  there 
are  the  longitudinal  bands,  and  also  on  the  ascending  part  of  the  colon ; 
so  that  they  are  pursed  iu  different  places. 

There  are  two  ora  tincae.  In  the  horns  of  the  uterus  were  three 
young:  the  young  had  a  long  tail;  but  the  old  one  had  not.  She  has 
eight  nipples. 

[Family  CASTORTDJE.] 

The  Beaybk  [Castor  canaden8is^'\. 

The  beaver  is  thick  and  flat  in  its  body  like  the  otter,  more  so  than 
the  human.  The  legs  are  short ;  the  thighs  of  the  hind-legs  are  so 
short  as  not  to  project  below  the  belly  at  the  knee :  the  fore-feet  are  a 
good  deal  like  those  of  the  badger  or  racoon,  only  the  claws  are  much 
longer ;  but  the  strength  and  motion  of  the  fingers  would  seem  to  be 
inverted ;  for  what  answers  to  the  little  finger  is  the  strongest,  and  has 
the  greatest  motion,  acting  as  a  kind  of  thumb :  it  has  more  the  figure 
and  motion  of  a  finger  than  a  toe,  being  flattened  forwards,  and  having 
a  nail,  not  a  daw.  The  ring-finger  is  something  of  the  same  kind,  as 
is  also  the  middle  finger ;  but  what  answer  to  the  fore-finger  and  thumb 

»  [Hunt.  Prep.  No.  2750.] 
'  [The  Bpecimens  iUiutratiiig  the  osteology  of  this  species  are  Nos.  2163 — ^2165,  i 

2167 — 2199,  from  three  indmduals,  in  the  Hunterian  Osteol.  Series.] 
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are  flattened  addewajs ;  each  has  a  claw,  and  their  motions  are  more 
determined.  The  hind-legs  are  strong ;  the  feet  are  hroad^  and  webbed 
like  those  of  a  seal ;  and  the  muscles  of  the  abdomen  adhere  to  the 
inside  of  the  thigh,  something  like  the  seal's ;  and  what  answers  to  the 
little  toe  is  the  strongest^  as  in  the  fore-foot,  but  not  so  remarkably. 
The  insertion  of  the  abdominal  muscles  into  the  pubis  is  at  the  lower 
edge,  which  rises  so  that  the  whole  anterior  part  of  the  surface  of  the 
pubis  makes  part  of  the  cavity  of  the  belly.  The  hind-legs  are  capable 
of  being  extended  backward,  for  the  purpose  of  swimming,  fieather  than 
in  ftTiiniRlft  in  common.  Indeed,  this  animal  is  fitted  for  that  action  in 
many  respects ;  as,  e.  g,,  the  testicles  are  not  loose  and  pendidous,  but 
flat,  and  in  some  measure  buried  on  each  side  of  the  rectum;  so  that 
there  is  nothing  to  retard  the  motion  through  the  water. 

The  parotid  gland  is  very  large,  so  much  so  as  to  cover  almost  the 
whole  fore-part  of  the  neck,  joining  its  fellow,  before,  at  the  thyroid 
gland :  its  duct  passes  over  the  masseter  muscle.  The  thyroid  is  also 
large,  of  a  dark  purple,  and  comes  below  the  upper  part  of  the  sternum, 
BO  as  to  appear  like  the  thymus.  The  tongue  is  not  flat  and  edged ; 
but  is  thick  at  the  fore-end,  its  two  broadest  surfaces  being  re- 
versed, viz.  they  are  lateral;  the  mouth  is  so  narrow  between  the 
grinders  and  incisors,  that  the  tongue  there  adheres  to  the  lips  or  cheek. 
There  are  a  vast  number  of  glands  about  the  mouth.  The  eyelids  are 
very  small,  which  is  contrary  to  most  of  the  present  order.  The  fat  of 
this  animal  is  principally  on  the  external  surface,  immediately  under 
the  skin ;  there  is  little  or  none  in  the  interstices  of  the  muscles,  and 
hardly  any  in  the  abdomen  anywhere. 

The  oesophagus  is  long  below  the  diaphragm,  as  in  the  rat :  at  the 
insertion  of  the  oesophagus  [into  the  stomach]  there  is  a  glandular  body 
that  appears  upon  the  external  sur&ce  like  a  distinct  cavity ;  its  ducts 
open  into  the  stomach  upon  a  flat  surfaced  The  stomach  is  large  and 
wide ;  it  makes  a  pretty  quick  turn  near  the  pylorus.  The  duodenum 
passes  down  the  right  side  nearlj^as  low  as  the  pelvis ;  then  turns  up 
by  the  side  of  the  rectum,  adhering  to  that  gut ;  then  gets  on  the  left 
of  the  mesentery,  where  it  becomes  loose.  The  ileum  enters  the  colon 
in  the  middle  of  the  body  just  above  the  pelvis ;  and  the  caecum  passes 
to  the  right,  making  a  quick  turn  upwards,  and  to  the  left,  behind  the 
mesentery ;  so  that  the  apex  of  the  caecum  lies  on  the  left  side.  The 
caecum  is  wide  at  the  beginning,  and  is  about  18  inches  long. 

The  colon  passes  to  the  left,  then  makes  a  quick  turn  upon  itself  to 
the  right,  crossing  the  pelvis,  the  two  portions  adhering  together ;  it 


1  [Hunt  PrepB.  Nos.  587 — 598 ;  Home,  Comp.  Anat.  i.  p.  145.  tab.  xiii.] 
VOL.  n.  Q 
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then  is  connected  to  the  right  curve  of  the  csBcmn,  GroeseB  the  lower 
carve  of  the  duodenum,  and  gets  on  the  mesoduodenum,  to  which  it 
adheres  and  makes  two  small  folds  on  itself;  from  thenoe  it  Grosses  the 
root  of  the  mesentery,  and  passes  down  on  the  left  of jthe  duodenum  to  the 
pelvis.  These  two  small  folds  on  the  hollow  of  the  duodenum  may  answer 
the  same  purpose  as  the  fold  in  similar  animals,  as  the  colon  passes  the 
spine.  The  rectum  is  carried  a  considerable  way  beyond  the  pelvis, 
along  the  lower  part  of  the  tail,  before  it  terminates  in  the  anus,  which 
part  is  bent  down  from  the  tail  ^ 

The  epiploon  has  no  fat  hP  it,  being  an  extremely  thin  transparent 
membrane. 

The  liver  is  divided  into  four  lobes,  with  the  lobulus  Spigelii ;  the 
second  from  the  left  is  the  largest,  and  is  fissured  for  the  entrance  of 
the  ligamentum  rotundum  and  gall-bladder,  whose  ducts  enter  the 
duodenum  near  the  pylorus ;  the  right  lobe  is  also  fissured,  so  that  it 
might  be  reckoned  two.  The  lobulus  Spigelii  is  pretty  large  or  long, 
as  in  most  of  those  animals,  and  is  fitted  to  the  curve  of  the  stomach, 
covered  by  the  smaU  epiploon;  not,  however,  transversely,  but  the 
epiploon  makes  an  angle  with  itself  by  being  attached  along  the  concave 
sur&use  of  the  liver  to  near  its  lower  edge,  making  a  kind  of  capsule  for 
the  end  of  the  lobulus  Spigelii,  and  adheres  to  the  right  edge  of  the 
lobulus  Spigelii. 

The  pancreas  lies  in  the  curve  or  sweep  of  the  stomach  and  duodenum ; 
but  its  duct  does  not  enter  near  the  pylorus,  but  at  the  last  or  lowest 
turn  of  the  duodenum ;  so  that  there  is  but  one  duct  to  the  whole  sweep 
of  the  pancreas. 

The  kidneys  are  conglobate,  very  much  the  shape  of  the  human,  not 
so  prominent  as  in  most  other  animals,  but  somewhat  flatter.  The 
capsulflB  renales  are  not  flat  but  prominent,  of  a  greyish-blue  colour 
externally,  but  of  a  bright  brown  within. 

The  pericardium  adheres  to  the  sternum,  and  the  heart  la  flatter  than 
in  most  animals,  both  of  which  circupistances  are  owing  to  the  flatness 
of  the  chest.  Three  arteries  ariae  frtnn  the  curvature  of  the  aorta. 
There  ia  no  foramen  ovale,  nor  ductus  arteriosus. 

Of  the  Male  Organs^. — ^The  testicles  are  pretty  large,  lying  beyond 
the  pubis  on  the  sides  of  the  rectum,  which  is  continued  a  considerable 
way  beyond  the  pubis.  They  have  no  scrotum ;  so  that  the  testicles 
are  hardly  perceivable  when  the  skin  is  on.  The  vaginal  tunic  is  laige ; 
so  that  when  we  pull  by  the  spermatic  chord,  from  the  abdomen,  we 
can  easily  pull  the  testicle  into  that  cavity;  and  they  are  probably  often 

^  [Home,  Oomp.  Anat  L  p.  452.] 

s  [Hunt.  Preps.  Nob.  2483—2487 ;  the  female  organs  are  shown  in  No.  2742.] 
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in  the  caTity  of  the  abdomen,  which  was  the  case  with  the  one  giyen 
me  by  Bir  Joseph  Banks.  The  vasa  deferentia  pass  behind  the  bladder, 
as  common  to  most  AniTnala  •  and,  when  got  to  this  part,  they  become 
larger,  both  in  their  external  size  and  in  the  size  of  their  canal, 
which  becomes  irregular  on  its  inner  surfjBice,  having  a  vast  number  of 
ciroular  lamellflB  or  folds  placed  dose  to  one  another.  This  part  of 
these  ducts  in  the  horse  has  the  same  appearance  or  structure ;  as  also 
in  the  shark,  skate,  &o.  The  penis  is  bent  back  almost  wholly  from 
the  OS  pubis  along  the  lower  sur&ce  of  the  rectum  or  anus,  and  the 
opening  of  the  prepuce  is  so  dose  to  the  anus  as  to  make  but  one 
external  opening  for  both^ 

It  is  hardly  possible  to  conceive  how  this  animal  can  copulate  with 
the  female ;  because,  when  the  penis  is  erected,  it  would  appear  that  it 
could  not  be  brought  forward,  from  the  prepuce  being  so  dosely  con- 
nected with  the  anus;  excepting  we  suppose  that  the  tail  is  bent 
downwards  and  forwards  as  in  birds,  the  turtle,  &c. ;  so  that  the  anus 
by  that  means  is  turned  forwards  (whidi  is  certainly  the  case ;  for, 
when  the  penis  is  erected  by  [artificial]  injection,  it  is  turned  forwards, 
and  the  anus  is  also  brought  forwards  by  the  rectum's  bending  that 
way)'. 

The  male  beaver  has  a  large  pair  of  oblong  bags  on  eadi  side  of  the 
anus  and  penis ;  also  two  other  pairs  contiguous  to  the  above,  but  rather 
smaller,  all  of  which'are  entirely  on  the  outside  of  the  pdvis,  owing  to 
the  rectum's  being  carried  some  way  beyond  the  pdvis,  along  the  under 
surface  of  the  tail.  The  long  axis  of  these  glands  is  transverse  to,  or  at 
right  an^es  with,  the  rectum. 

One  pair  of  these  bags,  viz.  the  large  one  on  each  side,  must  be  for 
a  different  purpose  to  that  for  which  the  others  are  intended.  One  pair 
seems  entirely  for  the  penis  or  parts  of  generation,  the  others  probably 
belong  to  the  anus.  They  lie  alongside  each  other,  those  for  the  penis 
being  nearest  the  pdvis;  they  are  all  oblong  bags,  extending  nearly 
the  same  length  in  all.  The  bags  for  the  penis  are  the  largest,  and  of 
nearly  the  same  width  through  the  whole  length ;  and  they  open  by 
very  large  openings  into  what  may  be  called  the  under  surface  of  the 
prepuce,  in  conjunction  with  each  other ;  and  the  external  opening  from 
them  is  the  opening  through  which  the  penis  passes.  The  coats  of  this 
bag  are  of  a  g^yish  colour,  and  pretty  firm  in  texture :  it  is  lined  with 
a  cutide,  contains  a  light  brownish  mucus  which  mixes  with  water  as 
chalk  or  day  would,  and  has  the  castor  smell. 


1  [Hunt  Prep.  No.  2118.] 

'  [SuppIementBry  note,  in  which  the  experiment  hed  been  tried  on  another  bearer.] 
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The  other  bags,  viz.  those  belonging  to  the  anus,  are  a  pair  on  each 
side ;  are  more  of  a  pyramidal  figure,  being  thicker  at  the  fandns,  and 
becoming  small  towards  the  anns :  they  open  on  each  side  in  the  snlcos, 
between  the  anus  and  prepuce,  by  very  small  openings.  They  contain 
a  thick  oil  of  a  light  brown  colour,  about  the  conststence  of  common 
butter,  but  rather  more  tenacious.  This  has  something  of  the  castor 
smell,  but  not  so  much  as  the  oth6r^ 

The  Water-rat  [or  Water  Vole*  {Arvkola  ang^hibia),  Lac^p.]. 

The  specimen  about  to  be  described  measured  seven  inches  from  the 
tip  of  the  snout  to  the  anus,  and  weighed  six  ounces  and  seven  drachms. 

On  opening  the  abdomen  no  epiploon  was  visible,  because  it  was  veiy 
short  and  hidden  by  the  stomach,  which  extended  6is  f ar  as  the  umbilical 
region ;  the  duodenum  was  seen  on  the  side  of  the  stomach,  and  nothing 
else,  with  the  exception  of  the  caecum,  was  discernible  between  the 
stomach  and  the  bladder.  The  liver  was  situated  more  towards  the 
right  side  than  the  left,  and  the  stomach  a  little  more  to  the  left  than 
towards  the  right. 

The  duodenum  was  placed  on  the  right  side,  where  it  made  some 
windings ;  it  turned  upon  itself  in  the  right  flank,  and  was  prolonged 
forwards  to  join  the  jejunum,  the  convolutions  of  which  were  above  the 
caecum  in  the  anterior  part  of  the  umbilical  region,  and  on  the  right 
side.  The  convolutions  of  the  ileum  were  likewise  above  the  caecum  in 
the  right  flank,  and  in  the  umbilical  region.  The  caecum  extended  from 
left  to  right  in  the  flanks  and  hypogastrium :  in  other  subjects  I  have 
seen  it  in  the  umbilical  region,  where  it  formed  some  sinuosities.  The 
colon  had  many  nearly  spiral  convolutions  in  the  posterior  part  of  the 
abdomen;  it  then  passed  from  left  to  right  in  the  umbilical  region 
above  the  small  intestines ;  it  afterwards  curved  forward  in  the  right 
side,  and  turning  inwards  above  the  stomach,  ran  backwards  in  the 
middle  of  the  abdomen  to  the  rectum. 

The  membranes  of  the  stomach  and  intestines  were  all  so  thin,  that 
their  contents  shining  through  them  gave  them  a  greyish  colour.  The 
figure  of  the  stomach  was  very  irregular,  the  great  cul-de-sac  being 
deep,  and  the  right  portion  of  the  viscus  separated  frx)m  the  left  by  a 
constriction,  which  reduced  its  circumference  to  an  inch  and  a  half  at 
the  point  of  junction ;  between  this  constriction  and  the  pylorus,  the 
anterior  surface  of  the  pylorus  presented  a  large  convexity,  which  ap- 
peared to  be  a  third  stomach ;  but,  on  opening  the  organ,  I  found  that 

1  [Hunt.  Prepe-Ifot.  2118—2122.] 

'  [It  is  more  nearlj  allied  to  the  beaver  than  to  tiie  rat] 
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this  appearance  was  produced  by  the  unequal  thickness  of  its  coats. 
All  the  left  portion,  and  that  part  of  the  right  side  placed  between  the 
constriction  above  mentioned  and  the  oesophagus,  had  their  coats  thin 
and  transparent  like  the  tendinous  centre  of  the  diaphragm.  These 
thin  membranes  were  terminated  at  the  constriction  of  the  right  side, 
and  on  both  sides  of  the  convexity  on  the  anterior  aspect,  by  a  fringed 
margin;  all  the  rest  of  the  right  portion  had  its  membranes  much 
thicker,  and  had  a  very  apparent  villous  coat. 

The  small  intestines  were  of  the  same  diameter  from  one  extremity 
to  the  other ;  the  caecimi  was  very  long,  and  transversely  farrowed ;  it 
was  nearly  of  the  same  dimensions  throughout,  except  at  its  very  end, 
which  was  bmaller  than  the  rest.  The  colon  at  its  origin  equalled  the 
csBcum  in  size,  but  its  circumference  diminished  gradually  for  the  space 
of  2  inches,  after  which  it  remained  the  same  for  9  inches  further ;  and . 
along  this  portion  of  the  colon  obHque  fibres  were  perceptible,  placed  at 
a  distance  of  half  a  line  from  each  other,  none  of  which  were  visible 
upon  the  other  portion  of  the  colon,  which  was  nearly  of  the  same  size 
as  the  rectum. 

The  liver^  was  composed  of  six  lobes ;  that  which  was  placed  in  the 
middle  of  the  diaphragm  was  divided  into  two  nearly  equal  portions  by 
a  deep  fissure,  into  which  the  suspensory  ligament  was  inserted ;  the 
gaU-bladder  was  attached  to  the  bottom  of  this  fissure.  The  largest 
lobe  was  on  the  left  side,  and  this  covered  the  left  portion  of  the  middle 
lobe ;  the  third  was  on  the  right  side,  behind  the  upper  part  of  the 
light  portion  of  the  middle  lobe,  to  which  it  was  much  inferior  in  poiat 
of  size,  but  was  a  little  larger  than  the  fourth  lobe,  which  was  placed 
behind  it,  and  embraced  the  anterior  part  of  the  right  kidney.  The  fifth 
and  sixth  lobes  were  the  least  of  all ;  they  were  attached  to  the  left 
side  of  the  root  of  the  liver,  one  extending  below  and  another  above 
the  middle  of  the  stomach ;  these  two  lobes  were  much  smaller  than  in 
the  rat.  The  liver  was  of  a  reddish-brown  colour,  which  was  deeper 
externally  than  within.    The  gaU-bladder  was  ovoid. 

The  spleen  presented  three  surfaces ;  it  was  oblong  and  broader  at 
the  inferior  than  at  the  superior  extremity ;  its  colour  was  reddish,  but 
rather  lighter  than  that  of  the  liver. 

The  pancreas  formed  three  long  and  slender  branches ;  one  ran  along 
the  duodenum,  the  other  along  the  left  side  of  the  stomach,  and  a  third 
towards  the  left  side  under  the  spleen ;  between  the  second  and  third 
branches  was  a  fourth,  placed  upon  the  upper  part  of  the  stomach,  and 
there  branching. 


1  [Hunt.  Frep.  No.  806.] 


280  BODSNTIA. 

The  kidnej  is  oonglobatei  with  only  one  Tnammilla* 

The  heart  was  elongated  and  placed  in  the  middle  of  the  ohesty  the 
point  was  slightly  tamed  towfuds  the  loft  dde.  The  right  lung  had 
four  lobesy  the  left  only  two. 

The  tongue  appeared  narrower  in  the  middle,  and  more  elevated  at 
its  posterior  part  than  that  of  the  rat;  the  edges  of  the  glottis  were 
serrated ;  there  were  upon  the  palate  eight  farrows  disposed  nearly  as 
those  of  the  rat,  but  those  which  were  plaoed  between  the  molar  teeth 
were  less  oonyex  anteriorly. 

The  water-rat  has  no  well-defined  scrotam ;  sometimes  the  testicles 
may  be  peroeiyed  on  each  side  of  the  space  which  is  between  the  anus 
and  the  orifice  of  the  prepuce ;  at  other  times  one  only  ia  perceptible 
externally;  but  in  most  of  these  animals  the  testides  remain  in  the 
abdomen,  at  least  to  a  certain  age.  The  glans  penis  is  large  and  cylin- 
drical. The  urethra  is  placed  in  the  centre  of  a  cavity  which  is  at  the 
extremity  of  the  glans ;  and  on  each  side  of  the  latter,  in  the  prepuce, 
is  a  long  and  thin  glandular  body,  the  orifice  of  whose  duct  is  seen  on 
the  edge  of  the  prepuce.  The  urinary  bladder  was  of  a  pyrifoim  shape, 
and  the  testicles  like  an  olive;  the  tubercle  of  the  qpididymis  was 
small,  and  its  oonvoluted  vessels  very  apparent.  The  vasa  deferentia 
were  short  but  capacious.  The  vesiculsB  semioales  formed  an  elongated 
pouch,  notched  nearly  as  the  comb  of  a  cock  is,  and  bent  in  a  cruciform 
manner  at  the  extremity.  When  opened,  there  issued  a  whitish  matter 
of  some  consistence.  The  prostates  were  large,  and  placed  at  the  root 
of  the  vesiculffi  seminales:  they  were  of  an  irregular  shape,  each 
composed  of  three  lobes. 

The  extremity  of  the  rectum  was  surrounded  by  a  gland,  which 
poured  a  milky  matter  into  the  gut  near  the  anus. 

The  urinary  bladder  was  lai^,  and  almost  round.  The  teats  are 
almost  imperceptible  in  the  male,  and  even  in  the  unimpregnated  female ; 
but  in  a  gravid  specimen  I  counted  eight,  four  on*  each  side,  two  oh  the 
chest,  and  two  on  the  belly. 

The  female  resembles  that  of  the  rat  and  mouse  in  the  situation  and 
shape  of  the  urethra,  and  of  the  glands  by  the  side  of  it.  The  clitoris, 
which  is  perforated  by  the  urethra,  projected  externally  like  a  tube, 
about  two  lines  in  length,  resembling  the  prepuce  of  the  male;  the 
orifice  of  the  urethra  of  the  female  was  three  lines  distant  from  the 
vulva. 

The  coats  of  the  vagina  are  thin,  and  have  longitudinal  folds  on  the 
internal  surface. 

The  comua  uteri  were  long ;  the  ovaria  were  fiat,  long  and  tubercu- 
lated.    The  tubes  of  Fallopius  were  convoluted  in  the  interval  between 
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the  extremity  of  the  oomua  and  the  ovana.    There  were  four  foetuses 
in  the  right  oomu  of  this  womb,  and  two  in  the  left  ^ 

[Family  MURIDjE.^ 

Of  a  Rat  [Mus  deeumanus^']. 

The  arteries  arise  from  the  curve  of  the  aorta  just  as  in  the  human. 
There  are  two  venss  cavse  superiores.  The  contents  of  the  thorax  are 
as  in  the  squirrel.  The  trachea  is  bony ;  the  lungs  are  divided  into 
three  lobes  on  the  right  side,  besides  the  middle  lobe,  or  that  between 
the  heart  and  diaphragm  :  the  left  lung  is  one  entire  lobe,  but  would 
seem  as  if  it  were  two  united  by  adhesion  '• 

The  cesophagus  below  the  diaphragm  is  about  1^  inch  long,  and  has  a 
mesooBsophagus ;  and  is  inserted  about  the  middle  of  the  concave  curve 
of  the  stomach.  The  great  arch  or  end  of  stomach  is  very  long,  and  as 
it  were  bent  upon  the  cesophagus,  or  turned  in  upon  itself,  making  a 
common  arch  between  it  and  the  oesophagus  ^.  All  that  part  upon  the  left 
of  the  oesophagus  is  of  a  whiter  colour  than  the  other  externally,  and 
is  thin ;  having  hardly  any  muscular  fibres  on  it  excepting  the  concave 
side,  and  is  lined  with  a  kind  of  cuticle  which  is  white  towards  the 
small  curve' :  there  is  a  tendon  on  each  side,  as  in  a  bird,  and  all  that 
part  that  is  between  the  oesophagus  and  pylorus  is  strong  and  mus- 
cular; it  is  soft  and  spongy  upon  the  internal  surface.  The  small  arch 
is  attached  by  the  mesogaster  to  the  liver,  but  not  on  the  same  plane ; 
for,  about  the  middle  of  it,  it  makes  an  angle,  by  being  inserted  there 
lower,  or  nearer  the  lower  edge  of  the  liver.  Before  the  spine  the 
stomach  ends  in  the  pylorus ;  thence,  to  the  right,  goes  the  duodenum, 
which  has  a  pretty  long  mesentery  as  it  passes  down  the  right  side ;  it 
then  makes  a  turn  to  the  left,  and  passes  up  by  the  side  of  the  rectum 
to  the  root  of  the  mesentery :  it  is  attached  to  the  rectum  by  a  narrow 
membrane,  and  also  to  the  root  of  the  mesentery,  as  it  passes  forwards 
round  its  left  edge ;  it  then  becomes  loose  and  convoluted,  and  enters 
the  [part  of  the]  colon  which  lies  before  the  spine,  and  a  little  to  the 
right.  The  caecum  is  turned  towards  the  right,  is  about  lj|  inch  long, 
a  little  bent,  and  near  an  inch  in  diameter.  The  colon  at  the  insertion 
of  ileum  is  a  little  convoluted,  as  it  comes  out  on  the  left  of  that  inser- 

^  [Hunt  Frep».  Noe.  3462—3465;  ahowing  the  eztenave  viteUary  sao,  and  the 
Bmall  discoid  placenta.] 

'  [The  Bkull  is  preeeired  in  the  Hanterian  Osteol.  Seriee,  No.  2234;  the  teeth  are 
dispUyed  in  No.  2235.] 

>  [Hunt.  Prep.  No.  1130.]  *  [lb.  No.  447.]  «  [lb.  No.  1908.] 
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tion :  it  passes  bebind  that  gat  to  the  rights  and,  up  that  side,  attached 
to  the  right  edge  of  the  mesentery  [through]  its  whole  length ;  then 
passes  before  the  root  of  the  mesentery  to  the  left,  being  pretty  closely 
connected  to  it ;  from  thence  it  passes  down  to  the  pelvis  nearly  on  the 
middle  [line]  of  the  spine. 

The  fffices  begin  to  be  divided  at  the  beginning  of  the  colon,  where 
there  is  a  thickening  and  a  kind  of  stricture:  Qn.,  whether  or  not  is  this  the 
jmrt  that  divides  the  faeces  ?  There  was  the  same  stmctore  in  another 
that  I  examined.  The  great  intestine  is  just  once  the  length  of  the 
body  of  the  animal ;  the  small  intestine  is  six  times.  AH  along  the 
attachment  of  the  colon  to  the  mesentery  there  is  a  series  of  lymphatic 
glands. 

The  liver  ^  is  divided  into  four  principal  lobes  besides  the  lobnlus 
SpigeHi,  which  is  divided  into  two ;  the  smallest  lies  in  the  posterior 
side  of  the  curve  and  behind  the  other,  which  is  pretty  long,  and  lies 
before  the  stomach,  enclosed  in  the  mesogaster,  but  would  seem  to 
perforate  that  membrane.  The  two  left  lobes  are  the  largest,  and  the 
falx  and  umbilical  ligament  are  inserted  into  a  deep  fissure  in  the 
second  lobe  from  the  left,  as  in  the  squirrel.  There  is  no  gall-bladder. 
The  hepatic  ducts  enter  the  gut  about  1|  inch  beyond  the  pylorus. 
The  epiploon  is  attached  to  the  stomach.  The  spleen  and  pancreas 
are  as  in  other  brutes :  the  spleen  is  an  oblong  triangular  body,  pretty 
red. 

The  kidneys  are  conglobate,  and  their  coat  is  very  thin :  the  right  is 
much  in  the  usual  place,  but  the  left  is  very  low,  near  the  pelvis.  The 
capsula  renaHs  is  of  a  whitish  yellow  and  almost  round,  situated  at  the 
upper  end  of  the  kidneys. 

Male  Organs^. — ^As  the  sacrum  is  in  a  line  with  the  back,  the  pelvis 
is  very  small,  therefore  the  contents  of  the  pelvis  appear  above  the 
pubis.  The  penis  is  turned  back  as  in  the  squirrel,  guinea-pig,  porcu- 
pine, hare,  rabbit.  The  penis  has  a  bone  in  it :  there  are  two  glands 
on  the  side  of  the  retrograde  part  of  the  penis,  whose  ducts  open  on 
the  edge  of  the  preputium,  and  are  filled  with  a  white  mucift.  The 
urinary  bladder  is  thin  and  pendulous,  attached  to  the  linea  alba  by  a 
thin  ligament.  On  each  side  of  the  neck  of  the  bladder  lie  two  g^- 
dular  bodies,  soft  and  pulpy,  which  may  be  called  prostate  glands,  as 
they  send  in  a  thin  juice  into  the  urethra  just  at  the  beginning.  The 
testides  are  large,  and  lie  within  the  abdomen,  having  their  lower 
ends  pointing  out.  There  is  no  scrotum.  The  epididymis  begins  at 
the  upper  end  of  the  testicle,  and  as  it  descends  becomes  smaller ;  it 


[Hiint.  Prope.  No.  80S).]  3  [lb.  Nob.  2600,  2601.] 
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then  passeB  out  of  the  abdomen  into  the  sac,  and  becomes  pretty  large ; 
thence  the  rsa  deferens  begins,  which  passes  np  and  winds  round  the 
bladder  and  the  [vesicular]  glands ;  and  where  it  passes  in  between  the 
bladder  and  vesicula  seminalis,  tihere  is  a  granulated  body  containing  a 
mucus  similar  to  that  in  the  yasa  deferentia ;  and  the  duct  or  ducts 
[of  these  prostatic  glands]  open  into  the  vas  deferens^  near  its  opening 
into  the  urethra,  which  is  near  the  beginning  of  the  urethra. 

The  testicle  is  very  loose,  being  attached  to  the  side  of  the  neck  of 
the  bladder  by  a  broad  thin  ligament,  and  the  lower  end  of  the  epidi- 
dymis is  attached  to  the  sac  by  a  continuation  of  the  same.  On  this 
ligament  pass  the  vas  deferens  and  the  blood-vesseb ;  and  from  the 
upper  edge  of  this  ligament,  near  the  testicle,  passes  up  a  part  like  a 
collapsed  epiploon  which  lies  loose  in  the  loins.  The  sac  that  the  lower 
end  of  the  epididymis  lies  in  and  the  lower  end  of  testicle  can  be 
pushed  into,  is  occasionally  muscular ;  so  that  the  testicles  and  epidi- 
dymis can  be  squeezed  or  kneaded  between  the  action  of  the  abdominal 
muscles  and  this  muscle. 

There  are  two  bags,  resembling  in  figure  a  cock's  comb,  that  are 
large  and  flat,  spreading  outwards,  and  as  it  were  covering  most  of  the 
pelvis :  they  contain  a  thick  cheesy  mucus,  and  are  commonly  called 
*  vesiculae  seminales :'  their  ducts  enter  the  urethra  just  where  the  vasa 
deferentia  enter,  but  they  do  not  communicate ;  therefore  they  cannot 
be  <  vesiculffi  seminales'  [as  to  function].  The  contents  are  hard,  and 
some  of  it  fills  up  almost  the  whole  cavity  of  the  urethra,  moulding 
itself  to  it. 

There  are  two  [Gowperian]  glands,  one  on  each  side  of  the  rectum, 
as  in  the  squirrel,  whose  ducts  pass  up  to  the  bulb  of  the  urethra,  and 
there  enter  into  the  urethra :  there  is  a  large  foramen  cecum  where 
these  ducts  enter. 

Of  the  Female  Parts, — The  opening  of  the  anus  is  not  just  above  the 
vagina,  but  is  carried  nearly  half  an  inch  further  under  the  tail.  The 
vagina  is  pretty  lai^.  The  clitoris  is  not  within  the  vagina,  but  is 
placed  upon  the  ossa  pubis  externally.  It  is  pretty  long,  covered  by  a 
prepuce,  and  the  urethra  passes  along  it  and  opens  at  the  glans,  just  as 
in  the  penis.  There  are  two  glands,  one  on  each  side  of  the  clitoris, 
which  throw  out  a  thick  mucus  on  each  side  of  the  glans.  The  vagina 
is  very  large :  there  is  no  common  vagina.  The  os  tinc»  is  prominent 
and  rugous.  The  utems  is  but  small ;  the  horns  are  long ;  the  Pallo- 
pian  tubes  do  not  pass  along  the  capsula  ovarii,  as  in  many  other 
animals,  but  form  something  like  a  ruffle  around  the  basis  of  the  cap- 
sule. The  capsule  of  the  ovary  is  not  large,  but  wholly  encloses  the 
ovary,  and  seems  to  have  no  opening  into  it ;  for,  by  making  a  small 
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hole  into  the  side  of  it,  and  blowing  into  it,  no  air  escapes  by  the  side 
of  the  opening  of  the  FafjjffWJX  tube  into  the  capsnle.  The  ovary  is 
like  a  duster  of  yolks  in  the  hen. 

They  produce  ten  or  twelve  young  ones  at  each  gestation.  They 
have  a  placenta  to  each,  which  is  attached  to  that  side  of  the  nterus 
where  the  meso-uterus  [peritoneal  fold  attached  to  the  comu]  is,  or 
where  the  vessels  enter  that  tube.  There  appean  to  be  no  spongy 
chorion  going  out  from  the  edge  of  the  placenta  to  cover  the  foetus. 
The  membranes  oqpie  out  from  the  root  of  the  umbilical  chord  \ 

There  are  twelve  nipples,  six  on  each  side,  three  of  which  are  on  the 
abdomen,  and  the  other  three  on  the  thorax. 

Of  the  Common  Mouse  [Mug  musculus,  Linn.*]. 

This  animal  comes  nearest  to  the  rat  in  external  form  of  all  that  I 
know  of  this  order ;  yet  it  is  a  very  different  kind  of  animal :  its  food 
may  be  said  to  be  different,  as  mice  eat  little  but  what  is  of  the  vege- 
table kind.  Cheese  may  be  said  to  be  its  principal  animal  food: 
however,  mice  will  eat  dried  animal  food. 

It  differs  from  the  rat  in  having  but  five  nipples'. 

Mice,  like  cats,  bitches,  &c,  carry  off  their  young  when  disturbed. 
In  a  meadow  when  the  grass  was  mowed,  a  mouse-nest  was  found  with 
young  ones  in  it :  next  morning,  when  the  mowers  were  going  to  take 
the  nest  with  the  yoimg,  the  young  were  gone.  They  were  too  young 
to  have  gone  of  themselves,  and  indeed  it  was  not  to  be  supposed ;  for 
they  had  not  been  disturbed  themselves ;  the  nest  having  been  left 
entire  \ 


1  [Hunt  Prepe.  Nos.  9466—3468.] 

^  [The  skeleton  ifl  No.  2238,  Osteol.  Seriee.] 

B  [The  usual  number  of  nipples  in  the  Mus  musculm  is  eight ;  and  they  sometimes 
produce  as  many  young.  Daubenton  states  that,  of  eight  gravid  mice  which  he 
dissected  during  the  months  of  February,  April,  May,  June,  and  November,  one  had 
four  young,  four  had  eaoh  five  young,  two  had  each  six  young,  and  one  had  eight 
young.  He  notioes  several  varieties  in  the  number  of  the  nipples  in  the  black  rat, 
the  ordinary  number  being  ten,  siz  ventral  and  four  pectoral ;  but  "  some  individuals 
have  supemumeraiy  nipples,  whilst  in  others  the  ordinary  number  is  not  complete." 
Hunter  may  have  observed  a  variety,  by  defect,  in  this  respect,  in  the  common 
mouse.    See  Buffon,  Hist  Nat  4to.  touL  vii.  p.  279.] 

4  [«( X  lu^ye  eeen  the  same  thing  in  the  domestic  mouse." — ^W.  Clift,  1821.] 
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[The  Cape  Mole-rat  {Bathyerffus,  BraDts).] 

From  Mr.  Banks  \ 

It  walks  on  the  whole  [hind]  foot,  which  is  short,  as  in  the  rat :  the 
great  and  little  toes  are  like  one  another,  only  the  great  is  the  longest ; 
the  middle  toe  is  the  longest  of  all :  the  nails  are  pretty  flat.  The  toes 
are  straight  on  the  fore-feet :  the  thnmh  ia  the  shortest,  the  fore-finger 
the  longest ;  the  rest  gradually  become  shorter  to  the  little  finger.  They 
are  fiat  sideways,  with  one  edge  forward  and  a  little  inward ;  the  hollow 
concave  edge  turned  backward  and  a  little  outward.  The  balls  of  the 
thumb  and  little  finger  are  very  prominent  and  pointed  downwards; 
they  are  tipped  with  a  homy  substance,  on  which  the  animal  walks. 
It  has  a  thick  short  neck  like  a  rat's.  The  axis  of  the  head  is  almost 
in  the  direction  of  the  body.  The  external  ear  is  not  projecting,  [there 
being]  only  a*  canal,  which  is  cartilaginous  on  the  upper  side  of  the 
opening  between  the  skin  and  the  bone,  ooyered  with  short  hair.  The 
eyes  are  extremely  small,  so  small  that  they  are  hardly  to  be  seen. 
The  lower  jaw  is  very  short,  which  obliges  the  two  fore-teeth  of 
that  jaw  to  be  very  long.  The  two  lips  go  on  the  inside  of  the 
mouth,  across  the  mouth,  so  that  the  fore-teeth  are  in  view  through 
their  whole  length ;  this  makes  the  mouth  small,  and,  of  course,  the 
tongue. 

There  are  three  nipples  on  each  side,  one  on  the  inside  of  the 
arm,  one  on  the  lower  margin  of  the  thorax,  and  the  third  on  the 
middle  of  the  thigh ;  the  first  and  last  are  the  largest.  The  thorax  is 
short  for  the  whole  length  of  the  animal.  There  are  thirteen  [pairs 
of]  ribs^;  it  has  complete  davidee:  the  symphysis  of  the  os  pubis  is 
but  short. 

The  oesophagus  is  about  an  inch  long  below  the  diaphragm :  it  enters 
the  stomach  about  midway  between  the  two  ends.  The  left  end  of  the 
stomach  becomes  small  from  the  oesophagus,  and  terminates  in  an 
obtuse  point ;  the  right  end  is  bent  upon  itself,  so  that  the  pylorus  is 
near  the  insertion  of  the  oesophagus.  The  duodenum  passes  to  the 
right,  and  at  first  a  little  upwards,  then  passes  down  the  right  side, 
having  a  narrow  mesentery ;  it  then  crosses  the  spine  to  the  left,  being 
attached  in  this  course  only  to  the  root  of  the  mesentery,  and  is  in 
view  through  its  whole  course ;  so  that  the  mesentery  does  not  attach 

^  [The  disBection  was  therefore  made  before  the  year  1781 ;  see  note  i  p.  49.] 
'  [ThiB  is  the  number  in  the  skeleton  of  the  male  Bathyergtu  marUitmtSy  No. 
2246,  OsteoL  Series,  Mus.  Coll.  Chir. ;  but  in  the  skeleton  of  the  female  there  are 
fourteen  pairs  of  ribs,  with  only  six  instead  of  seven  lumbar  vertebrs.] 
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itself  to  the  back  or  loins  below  the  duodenum.  The  jejunum  and 
ileum  are  loose  guts,  as  common,  but  aie  yery  short.  The  ileum  passes 
into  the  colon,  which  is  pretty  long.  The  officum  makes  a  dose  spiral 
turn  upon  itself,  has  many  transyerse  foldings  in  its  inner  coats,  which 
make  a  kind  of  yalyes  within,  with  sulci  between  each  fold,  as  in  the 
human  colon.  The  colon  passes  a  little  way  up  the  right  attached  to 
the  mesentery,  being  much  of  the  same  size  and  structure  with  the 
caecum ;  it  then  makes  a  long  fold  upon  itself,  which  lies  loose  in  the 
cayity  of  the  abdomen :  this  fold,  as  it  passes  back  to  where  it  set  out, 
becomes  smaller,  and  more  eyen  on  its  surface:  it  crosses  the  spine 
before  the  root  of  the  mesentery,  dose  to  it,  and  adhering  to  it  by  a 
pretty  broad  surface ;  it  then  passes  down  the  back  to  the  pdyiB  in  a 
straight  line.  The  anus  is  dose  aboye  the  yagina,  and  does  not  run  so 
hi  under  the  tail  as  in  the  rat. 

The  liyer  is  diyided  into  four  lobes,  the  two  left  being  the  largest ; 
the  second  from  the  left  has  a  large  fissure  in  it,  in  which  lies  the  gall- 
bladder, and  the  ligamentum  rotundum;  the  Spigelian  lobe  is  yeiy 
small,  and  is  a  continuation  of  the  right  lobe. 

The  spleen  is  a  long  small  body,  lying  along  the  great  curye  of  the 
stomach  in  a  doubling  of  epiploon :  it  is  thickest  at  its  left;  and  upper 
end,  becoming  smaller  to  the  other.  The  kidneys  are  conglobate, 
[haying]  one  mammilla.  The  heart  is  flat ;  the  right  yentricle  comes 
as  low  as  the  left,  and  is  not  so  oblique  or  twisted  round  the  left  as  in 
many  other  animals.  There  are  two  superior  yenae  cayse.  The  lungs 
on  the  left  side  are  diyided  into  three  lobes,  the  lower  of  which  has  a 
small  lobe  at  its  root.  On  the  right  side  there  are  three  lobes,  besides 
the  lobe  between  the  heart  and  diaphragm. 

ITie  Eooiemal  Parts  of  Generation, — ^The  clitoris  stands  or  hangs  on 
the  outside  of  the  yagina,  like  a  nipple,  and  is  coyered  by  a  prepuce  -, 
the  whole  being  like  a  rat's.  Just  aboye  the  ditoris  is  the  yagina :  it 
is  an  opening  beginning  at  once,  without  any  external  rising,  similar  to 
the  rat's.  The  yagina  is  pretty  long,  and  is  yery  rugous  near  the 
beginning,  which  is  penniform,  the  plumes  diyerging  upwards:  it 
becomes  smooth  near  the  os  tines.  There  are  two  ora  tincse,  which 
are  placed  on  one  common  prominence,  as  in  the  hare,  rabbit,  &c., 
which  are  the  openings  of  the  two  uteri  or  comua.  These  pass  up  the 
loins  to  near  the  kidneys.  The  oyaria  are  oblong  bodies ;  the  capsula 
is  only  a  thin  membrane,  a  little  hoUowed  on  that  side  next  to  the 
oyarium,  with  a  Fallopian  tube  running  against  it\ 

>  [Hunt.  Prep.  No.  2745.] 
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Moles  from  the  Cape  [of  Good  Hope  {Bathyergus)']. 

The  month  is  very  small ;  the  tongue  is  narrow  and  thick ;  the  lateral 
lips  nnite  across  the  mouth  in  both  the  upper  and  the  lower  jaws ;  the 
skin  of  the  roof  of  the  mouth  is  lost^  or  terminates  forwards  in  the 
union  of  the  two  npper  lips,  which  is  there  loose  as  in  the  lower  jaw. 
There  is  no  outer  or  anterior  lip  to  the  upper  jaw;  or,  in  other  words, 
the  two  lateral  lips  do  not  unite  forwards,  a  structure  which  is  now 
become  a  technical  term,  '<  Hare  lip ;"  but  there  is  a  union  of  the 
lower  lips  which  makes  the  fore-teeth  in  the  lower  jaw  to  be  enclosed, 
as  in  a«heath,  at  their  roots,  by  a  lip  going  all  round. 

Both  [specimens]  have  three  grinders  on  each  side  of  both  jaws.  In 
the  upper  they  have  three  fangs,  one  large,  and  two  small.  In  the 
lower  they  have  two  fangs,  one  larger  than  the  other. 

[Obyctbrus  Gafensis  ?] 

Mr.  Banks's  '  Nick,'  brought  from  Africa  by  Mr.  Mason. 

The  hair  is  thin  on  the  body  and  strong,  of  the  bristly  kind,  like  that 
of  the  agouti ;  but  the  tail  has  long  hair.  This  animal  has  no  external 
ears :  it  has  four  nipples,  two  between  the  hind-legs,  and  two  on  the 
belly  pretty  near  the  hind-legs.  It  has  four  grinding  teeth  on  each 
side  of  each  jaw ;  they  are  fanged :  those  of  the  npper  jaw  have  three 
fietngs,  those  of  the  lower  only  two.  The  scalpriform  or  fore-teeth  are 
not  strong,  so  that  this  animal  seldom  bites.  In  a  second  specimen  the 
scalpriform  teeth  were  much  stronger  \ 

The  stomach  is  rather  round,  or  very  obtuse  at  the  great  end.  The 
duodenum,  jejnnum,  and  ileum  have  nothing  particular.  The  csBcum 
is  a  short  thick  gut  projecting  but  a  little  way  beyond  the  ileum ;  it  is 
rounded  at  the  end.  The  colon  passes  up  the  right  side,  and  before  it 
crosses  the  abdomen  it  makes  a  pretty  long  fold  upon  itself;  as  it 
crosses,  it  makes  another  nearly  as  long ;  when  it  has  got  to  the  left  it 
makes  another  very  short  one  (this  was  hardly  perceptible),  and  then 
passes  down  to  the  anus. 

The  liver  is  divided  into  four  lobes:  the  left  is  the  largest;  the 
second  from  the  left  has  the  ligamentum  rotundum,  falx,  and  gall- 
bladder fixed  to  it.  The  lobulus  Bpigelii  la  a  fifth  lobe  attached  all 
along  its  anterior  part  to  the  little  epiploon,  so  that  the  cavity  behind 
the  membrane  is  divided  into  two.    The  gall-bladdel'lies  in  a  notch  on 

^  [This  may  probably  have  been  the  On/cferus  marUimus^  F.  Cut.  ;  the  Oryctems 
capentu  has  smaller  incisors.] 
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the  edge  of  the  liyer;  the  ductus  oysticaa  is  long,  on  account  of  the 
situation  of  the  gall-bhidder,  and  runs  along  a  groove  in  the  liver  to 
the  ductus  hepatieus.  The  posterior  edge  of  the  epipkxm  is  attached  to 
the  transverse  branch  of  the  pancreas. 

The  spleen  has  a  dent  in  which  the  upper  end  of  the  kidney  lies. 
There  are  two  vensd  cavsD  superiores. 

The  lungs  are  larger  on  the  right  side  than  on  the  left.  On  the 
right  side  they  are  divided  into  three  lobes,  besidoB  the  middle  one ;  the 
left  lung  has  only  one  lobe.  The  uvula  is  like  a  nipple  projecting 
equally  on  all  sides. 

The  ditoris  is  on  the  inside  of  the  vulva.  The  uterus  is  not  irugous. 
There  are  two  ora  tine®.  The  capsula  ovarii  is  large,  with  a  small 
opening  ^ 

[Family  HELAMID^.] 

Fobstbr's  Jerboa  [Helamys  Capensis,  Cuv.']. 

The  oesophagus  is  about  an  inch  long  below  the  diaphragm.  The 
duodenum  passes  to  the  right  side,  being  attached  to  the  upper  surfiaoe 
of  the  transverse  turn  of  the  colou,  passes  down  the  right  side  as  low 
as  the  ileum,  then  makes  a  turn  upwards  and  towards  the  left,  behind 
the  mesentery,  where  it  gets  upon  the  edge  of  the  mesentery  and 
becomes  the  jejunum.  The  ileum  gets  behind  the  lower  end  of  the  csecum 
and  adheres  to  it,  and  is  attached  to  it  as  fEur  as  its  entrance  into  that 
gut.  The  caacum  lies  in  the  direction  of  the  abdomen,  its  beginning 
being  as  low  as  the  pelvis ;  thence  it  passes  upwards  upon  the  right  of 
the  mesentery  and  terminates  in  an  obtuse  curved  end.  The  colon 
begins  at  the  lower  end,  winds  round  the  beginning  of  the  cascum,  and 
follows  it  upwards  nearly  its  whole  length,  being  attached  to  it  through 
its  course  by  a  narrow  mesocolon.  However,  at  the  lower  and  the 
upper  ends,  it  is  in  contact  [with  the  caecum]  and  attached  to  it  by  its 
surface.  The  colon,  where  it  leaves  the  cascum,  makes  a  little  convolu- 
tion, then  a  fold  upon  itself  about  five  inches  long :  from  that  part  it 
crosses  the  spine,  attached  as  before  mentioned :  it  then  makes  a  short 
turn,  about  an  inch  long,  upon  itself,  passing  down  the  left  side  to  the 
pelvis :  in  this  last  course  it  becomes  a  loose  intestine,  having  a  broad 
mesocolon'.  The  small  intestines  are  about  five  lengths  of  the  animal 
from  nose  to  anus. 

^  [The  preparation  of  the  female  organs,  ascribed  in  the  Hunterian  MS.  Cata- 
logue to  "  Mr.  Banks's  Niok,''  shows  the  above  characters :  No.  2749,  Phys.  Catal., 
4to»  YoL  iy.  p.  161.] 

'  [The  skeleton  of  this  animal  is  No.  2252,  OsteoL  Series.] 

'  [Home,  Comp.  Anat  yoI.  i  p.  456  (  Jerboa).] 
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The  spleen  lies  in  the  epiploon  on  the  left  side,  which  epiploon  is 
attached  to  the  left  loin  and  kidney.  The  liver  is  small,  and  is  diidded 
into  three  lohes  and  a  lobnlns  Spigehi.  The  ligamentum  rotondum 
enters  the  middle  lobe:  the  right  lobe  is  the  smallest.  There  is  no 
gall-bladder.  The  kidneys  are  conglobate,  with  one  mammilla  pro- 
jecting pretty  much  into  the  pelvis  \  The  capsulsB  renales  are  Gireom- 
seiibed  oblong  bodies,  of  a  bloiBh-grey  colour. 

The  heart  lies  pretty  mnch  in  the  middle  of  the  chest :  it  is  flat, 
broad,  with  the  right  ventricle  rather  lower  than  the  left :  it  has  two 
venfiD  cavsB  superiores.  The  lungs,  on  each  side,  are  divided  into  three 
lobes,  which  become  laiger  downwards,  with  a  middle  lobe  from  the 
right  Inng,  and  also  one  between  the  heart  and  diaphragm.  The 
trachea  divides  into  two  abont  the  second  or  third  ring  from  the  cricoid 
cartilage. 

The  rectom,  as  it  comes  out  of  the  pelvis,  is  bent  down  between  the 
two  ossa  pubis,  and  opens  just  upon  the  bulbous  part  of  the  urethra 
about  2  inches  from  the  tail.  About  half  an  inch  farther  between  the 
legs  is  another  opening,  similar  to  the  anus,  passing  in  the  same  direc- 
tion between  the  two  crura  of  the  ossa  pubis,  and  leading  to,  or  termi- 
nating in,  two  blind  ends,  between  the  rectum  and  the  bulbous  part  of 
the  urethra.  These  two  ends  are  glandular,  or  secrete  a  whitish  mucus : 
they  are  lined  with  a  cuticle,  are  white  and  silky,  having  a  good  deal 
of  short  white  hair". 

Just  before  this  opening  is  seen  the  glans  penis,  directed  backwards, 
lying  in  a  very  large  prepuce.  The  prepuce  appears  to  be  no  more 
than  the  loose  skin  on  the  pubis  drawn  in  with  the  penis  in  its  flaccid 
state. 

The  testicles  commonly  lie  in  the  cavity  of  the  abdomen  just  at  the 
rings ;  however,  there  is  a  passage  for  them  to  the  scrotum,  which  is  a 
bag  placed  between  the  anus  and  the  tail.  The  testicles  are  large  for 
the  size  of  the  animal,  oblong,  the  upper  end  thicker  than  the  lower ; 
frx>m  which  end  there  passes  down  into  the  tunica  vaginalis  communis 
a  gubemaculum,  which  is  pretty  thick.  The  tunica  vaginalis  communis 
passes  down  by  the  side  of  the  penis,  then  crosses  the  rectum,  where  it 
is  reflected  downwards,  and  terminates  in  the  scrotum. 

The  gubemaculum  is  attached  to  the  tunica  vaginalis  by  a  thin 
membrane  along  its  edge.  The  vesiculsB  seminales  are  very  large, 
larger  than  the  human,  and  much  the  same  in  appearance ;  they  are 
almost  wholly  pendulous  in  the  abdomen. 


1  [Hunt  Prop.  No.  1225.] 

'  [Home,  Clomp.  Anat  vol.  i.  p.  456  (Jerboa).] 
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The  penis  arises  froniy  or  is  fixed  in  the  common  way  to,  the  os  pubis ; 
baty  after  it  has  come  forwards  some  way,  it  is  immediately  bent  back 
npon  itself.  The  glans  swells  out  to  a  considerable  size,  which  termi- 
nates all  at  once  in  a  hollowed  end,  like  the  flower  of  a  eonyolyolns, 
in  the  centre  of  which  is  the  opening  of  the  urethral  There  is  a  short 
bone  in  the  glans. 

It  has  davicles.  The  carpos  and  metacarpus  are  extremely  short. 
The  ball  of  the  thumb  is  very  large  and  prominent :  the  ball  of  the 
little  finger  is  very  prominent,  though  not  so  thick :  the  fingers  are  five ; 
with  the  last  joints  long,  with  long  nails.  The  tarsus  and  metatarsus 
are  long,  as  in  the  hare ;  there  are  four  toes,  which  are  very  strong, 
the  ends  being  coyered  by  pretty  broad  strong  nails.  Below  the  outer 
angle  of  the  eye  arise  three  whiskers :  the  tBU^&  is  like  a  hare's,  but  is 
rather  broader  between  the  eyes.  The  two  lips  in  the  upper  jaw  unite 
across  the  mouth,  making  a  theca  for  the  roots  of  the  two  fore-teeth  in 
the  upper  jaw. 

[Family  JERBOIDJE.] 
[The  Jerboa  {Dgms  sagitia,  Zimm.).] 

7%e  Jumping  Mouse. 

The  stomach  is  globular,  with  the  thick  end  very  obtuse,  small  and 
short.  The  duodenum  passes  to  the  right,  and  then  down  as  low  as 
the  pelvis,  connected  to  the  ascending  part  of  the  colon ;  it  then  makes  a 
turn  up  to  the  left,  behind  the  mesentery,  and  becomes  loose.  The 
ileimi  passes  into  the  caecum  about  the  middle  of  the  spine.  The  caecum  is 
about  4  inches  long ;  is  large  at  the  entrance  of  the  ileum,  becoming 
smaller  and  smaller,  ending  in  a  point :  it  makes  a  turn,  as  it  were  sur- 
roimding  the  entrance  of  the  ileum  in  a  spiral  manner,  with  its  small 
end  lying  loose  in  the  pelvis. 

The  colon  is  largest  at  the  beginning,  makes  a  turn  upwards,  and  is 
attached  to  the  first  turn  of  the  caecum  by  a  mesocolon ;  it  passes  a 
little  up  on  the  right  side,  makes  a  fold  upon  itself  about  an  inch  and 
a  half;  and,  when  it  crosses  the  spine,  it  makes  another  shc^^  fold; 
from  thence  it  passes  to  the  anus'. 

^  [There  is  a  drawing  of  an  animal  in  Sir  Joseph  Banks's  libxary,  called  the  jerboa 
of  Dr.  Beinhold  Forster,  much  like  a  jerboa,  but  much  larger,  and  I  think  evidently 
too  small  an  animal  to  possess  such  a  huige  penis.  Vide  No.  2497,  galleiy,  marked 
onihetopofthebottlebyMr.  Bell  "Jerboa  of  Forster."  (Now  No.  2563.)  When 
CuTier  was  in  London  (1818),  he  was  much  struck  with  the  singular  appearance  of 
this  preparation,  but  did  not  know  to  what  animal  it  belonged. — ^W.  C] 

>  [Home,  Comp.  Anat.  vol.  i.  p.  4d5  (  jumping  mouse).] 
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There  are  two  vensB  cavse  miperiores. 

The  little  epiploon  is  attached  to  the  liver,  as  in  the  gainea-pig. 
The  liyer  is  divided  into  four  lobes  and  ihe  lobulns  Spigelii.  The  gall- 
bladder is  attached  to  the  second  lobe  from  the  left  side,  which  is  the 
largest,  and  has  also  the  fissure  in  it  for  the  vein.  The  capsulsB  renales 
are  oblong  bodies,  distinct  from  the  kidneys. 

The  lower  part  of  the  abdomen  lies  upon  the  anterior  part  of  the 
pubis,  and  the  testicles  lie  on  each  side  of  the  symphysis,  so  that  the 
bend  of  the  penis  is  seen  within  the  cavity  of  the  belly,  making  a  little 
projection,  as  it  were,  between  the  origin  of  the  two  musculi  recti.  The 
epididymis  is  very  much  detached  from  the  testis.  The  rings  of  the 
abdominal  muscles  are  very  large,  so  that  the  testicles  can  occasionally 
lie  in  them,  but  never  can  go  far  beyond  them«  as  there  is  no  scrotum. 
The  vesiculsB  seminales  are  two  long  bags  bent  upon  themselves.  The 
penis,  when  not  erect,  is  bent  back ;  it  has  two  bones  on  each  side  as  in 
the  guinea-pig.  The  prepuce  is  very  glandular,  secreting  a  thick  mucus. 
The  anus  would  seem  to  bend  down  upon  the  penis.  The  eyes  are 
very  large  like  a  bird's,  with  a  very  large  or  broad  cornea :  the  crystal- 
line humour  is  very  lai^  in  proportion  to  the  eye.  The  external  ears 
are  thin,  of  a  middle  size.  The  meatus  auditorius  eztemus  is  large  like 
that  of  a  bird.  The  tympanum  is  very  large^  The  lacrymal  glands 
are  large  and  white,  as  it  were  granulated'. 

[Family  ARCTOMYIDjE.] 

The  Marmot  [Arctomys  Marmotta*,  Schreb.]. 
The  stomach  is  pretty  round ;  the  pylorus,  of  course,  is  near  the 


^  [Hunt  Prep.  No.  1509.  See  alao  (he  Appendix  to  BuBseU's'Hutoty  of  Aleppo,' 
where  the  above  notes  are  given,  with  the  following  remark : — *'  Having  met  with 
nothing  more  on  the  internal  atructore  of  the  jerboa  than  what  is  given  bj  Gmelin 
from  M.  Bnffon  (Hist.  Nat  tom.  ziiL),  I  applied  to  my  worthy  friend  Mr.  John 
Hunter,  who  very  obligingly  favoured  me  wi^  the  following  drcumstanoeB  from  his 
*AdTerBaria '  by  way  of  supplement : '' — ^then  follows  an  extract  from  the  notes  in  the 
text  When  alludLig  to  this  testimony  by  Dr.  Patrick  Bussell  to  the  *  Adversaria '  of 
Hunter  in  the  ed.  of  the  'Animal  Boonomy/  8vo,  1837,  p.  393, 1  believed  them  to 
be  lost] 

^  [In  the  menagerie  of  the  late  Sir  B.  Heron,  M.P.,  the  female  of  a  pair  of  jerboas, 
kept  in  confinement  since  June  1843,  brought  forth,  ICay  14th,  1844,  two  young  ones, 
which  were  blind,  naked,  and  so  continued  to  the  12th  of  June.  Five  weeks  elapsed 
ere  they  appeared  to  have  the  use  of  their  eyes  or  limbs ;  they  had  then  '*  little  fur, 
but  were  a  good  deal  grown."  At  46  days*  old  they  were  three-quarters  grown,  well 
clothed,  active,  and  ate  com.  The  jerboas  were  never  seen  to  drink. — ^Proceedings 
of  the  Zoological  Society,  August  13th,  1846.] 

'  [The  skull  of  this  marmot  is  No.  2256,  Ostcol.  Series.] 
TOL.  n.  R 
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cesopliagaB.  The  duodenum  is  long  and  loose ;  as  it  passee  down  the  right 
side  it  is  attached  to  the  first  hend  or  fold  of  the  colon,  round  or  behind 
which  it  passes,  and  then  comes  forward  on  the  left  side,  forming  the 
jejunum.  In  all  this  last-mentioned  sweep,  the  duodenum  is  attached 
by  a  mesentery  to  the  ascending  colon  upon  its  concave  side  on  its 
lower  bend ;  and  on  the  left,  it  is  attached  to  the  descending  colon  by  a 
mesocolon  on  its  convex  or  left  edge.  The  csecom  is  a  large  and  pretty 
long  gut,  lying  upon  the  fore-part  of  the  loins  just  above  the  pelvis,  and 
is  a  little  bent  upon  itself,  having  a  nairow  mesocedcum :  its  external  ap- 
pearance is  that  of  a  quilted  petticoat.  From  the  entrance  of  the  ileum 
the  colon  passes  up  on  the  right  side  before  the  descending  part  of  tiie 
duodenum ;  it  is  just  a  continuation  of  the  caecum,  but  soon  becomes 
narrow  or  small;  it  then  makes  a  long  and  loose  bend  upon  itself, 
adhering  to  the  descending  duodenum,  and  then  to  itself  by  a  narrow 
mesocolon.  This  fold  is  about  8  inches  long.  From  this  bend  it 
inclines  to  pass  to  the  left,  but  it  soon  makes  another  fold,  somewhat 
more  than  half  the  length  of  the  former.  From  thence  it  passes  down 
the  left  side  to  the  pelvis,  becoming  much  stronger  in  its  coats,  having 
a  pretty  broad  mesocolon.  Where  it  begins  to  make  its  first  bend  or 
fold  upon  itself,  the  fisces  are  soft,  but  are  beg^ning  to  be  divided, 
becoming  harder  and  harder  as  they  pass  to  the  rectum  \ 

The  great  epiploon  is  attached  forwards  to  the  stomach,  pylorus,  and 
a  little  piece  of  the  upper  part  of  the  duodenum,  and  on  the  right, 
behind,  and  on  the  left,  by  the  transverse  pancreas,  the  spleen,  and  the 
diaphragm.  The  little  epiploon  is  attached  to  the  upper  part  of  the 
duodenum,  pylorus,  small  curve  of  the  stomach,  oesophagus,  diaphragm 
and  liver,  covering  the  mouth  of  that  passage  or  hole;  that  part  which 
is  attached  to  the  body  of  the  liver  makes  an  angle  downwards  on  that 
viscus,  as  it  were  making  room  for  the  Spigelian  lobe  behind.  The 
spleen  is  a  long  small  body  lying  in  the  left  of  the  epiploon.  The  body 
of  the  liver  is  divided  into  four  lobes,  the  left  being  the  largest ;  each 
becoming  smaller  towards  the  right :  the  lobulus  Spigelii  is  a  continua- 
tion of  the  third  or  fourth,  and  is  attached  to  the  hollow  curve  of  the 
stomach  by  a  thin  membrane :  the  umbilical  vein  is  attached  to  the 
second  lobe  from  the  left.  The  gall-bladder  is  attached  to  the  same 
lobe,  projecting  a  little  below  the  lower  edge  of  the  liver ;  its  duct  enters 
the  duodenum  about  an  inch  from  the  pylorus.  The  attachment  of  the 
liver  to  the  diaphragm  is  by  a  thin  membrane  and  vessels,  not  by  any 
contact  of  surface. 


1  [Home,  Compi  Anat  vol.  i.  p.  446,  who  prefiftoee  the  abetract  with  the  following : 
— *<  The  first  of  the  oluflel-teethed  animalB,  whose  intestines  I  shall  describe,  is  the 
marmotte."] 
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The  kidneys  are  conglobate,  the  right  being  rather  the  highest. 

The  anus  is  a  considerable  way  from  the  tail,  is  very  little  projecting, 
but  the  rectom  cannot  be  said  to  terminate  at  the  verge  of  the  anus ; 
bitt  abont  three-quarters  of  an  inch  higher  up,  that  lower  part  seems 
common  to  the  anns  and  to  a  glandular  apparatos.whose  dacts  open  into 
it.  It  is  something  like  the  common  vagina  to  the  bladder  and  nteros, 
or  the  common  passage  to  the  rectum  and  oviduct,  in  fowls.  These 
ducts  in  many  of  this  class  open  externally,  as  in  the  rabbit,  hare,  &c. : 
also  in  the  piMto  [BaihyerguSy  p.  235]  from  the  Cape  of  Good  Hope, 
brought  home  by  Mr.  Banks,  which  is  a  very  different  kind  of  animal. 

The  external  vulva  is  below  the  anus;  it  projects  but  little:  the 
common  skin  on  both  terminates  all  at  once  at  the  verge  of  both.  The 
common  and  the  proper  vagina  are  almost  one  undistinguishable  canal, 
with  flat  longitudinal  rugae :  the  urethra  opens  on  the  largest,  which 
terminates  quickly  in  the  common  vagina.  At  the  os  tincse  the  uterus 
is  hard  and  closed  a  little :  there  are  two  ora  tincae,  which  are  very 
irregular :  the  two  horns  are  as  in  a  rabbits 

Male  Parts. — ^The  opening  of  the  prepuce  is  more  than  an  inch  from 
the  anus.  The  penis  is  retromingent.  The  testes  are  very  small,  and 
rather  longer  for  their  thickness  than  in  most  other  animals :  they  lie 
in  the  rings  of  the  abdominal  muscles,  and  can  be  pushed  with  ease 
either  into  the  abdomen  or  entirely  out,  as  occasion  serves :  the  tunica 
vaginalis  will  admit  of  a  total  inversion  into  the  cavity  of  the  abdomen, 
as  in  the  rat,  mouse,  and  mole.  The  spermatic  artery  passes  down  the 
loins  in  a  broad  membrane  or  mesospermatica,  which  is  a  doubling  of 
the  peritoneum.    This  is  very  fat  in  some. 

[Family  SCIURIDjE.] 

The  Virginia  Grey  Squirrel  [Sciuru3  cinereus,  Linn.']. 

The  stomach  is  short  and  thick ;  the  thick  end  is  not  far  from  the 
oesophagus,  and  is  very  obtuse :  the  small  end  is  bent  upon  the  small 
curve  of  the  stomach,  so  that  this  small  curve  is  very  short,  and  the  two 
orifices  are  very  near  one  another :  it  is  not  made,  like  the  rat's,  thinner 
in  its  coats  at  one  end  than  at  the  other. 

The  beginning  of  the  duodenum  is  nearer  the  left,  on  account  of  the 
fold  of  the  small  end  of  the  stomach :  it  passes  pretty  near  the  liver  in 


^  [Hunt  Prep.  No.  2748.    The  uteri  are  oonnectod  together  for  about  an  inch 
before  they  diverge  towards  the  ovaria.] 

^  [Paris  of  the  skeleton  of  this  squirrel  are  numbered  2287—2289,  Hunt  Osteol. 
Series.    The  fore-  and  hind-foot  form  the  wet-preparation,  No.  1415.] 
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its  way  to  the  right  side :  when  it  has  passed  the  vessels  of  the  liver  it 
becomes  loose,  forming  the  jejnnmn,  which  has  a  pretty  long  mesentery, 
and  passes  low  down  on  the  right  side,  just  where  the  oolon  ascends  in 
man ;  then  passes  upwards  and  behind  the  mesentery  to  the  left,  and  is 
there  without  any  mesentery;  being  connected  to  the  root  of  the 
mesentery  pretty  closely.  In  an  English  squirrel  this  part  was  connected 
to  the  yertebrte  of  the  loins  or  the  large  vessels  and  psoas  muscle  by  a 
very  thin  membrane,  which  membrane  attached  itself  to  the  mesocolon 
or  mesorectum;  the  same  in  another  fox-squirrel:  it  then  becomes 
loose  intestine  as  usual,  and  upon  the  right  it  passes  into  the  csecum. 
The  csecum  is  pretty  long  and  very  large ;  but  becomes  smaller  at  the 
insertion  of  the  ileum.  The  colon  passes  up  the  right  side,  attached  to 
the  right  edge  of  the  mesentery  by  a  thin  mesocolon,  and  also  to  the 
mesoduodenum :  where  the  colon  is  going  to  the  left  or  upper  part  of 
the  right  side,  it  makes  a  pretty  long  fold  upon  itself  for  about  5  inches ; 
when  it  has  just  crossed  the  mesentery,  to  which  it  is  closely  connected, 
it  makes  another  fold  of  the  above  length :  these  two  folds  are  similar 
to  those  in  the  porcupine ;  from  thence  it  passes  down  to  the  pelvis, 
haying  a  pretty  long  mesocolon. 

The  length  of  the  small  guts  are  seven  times  the  length  of  the  body 
of  the  animal :  the  csecum  is  5  inches,  or  half  the  length  of  the  body. 
The  colon  is  about  twice  the  length  of  the  animal  ^ 

The  epiploon  is  attached  to  the  great  curve  of  the  stomach,  to  the 
spleen,  and  to  the  large  pancreas :  it  was  pretty  broad,  but  not  fat. 
The  small  epiploon  is,  as  it  were,  perforated  by  the  lobulus  Spigelii ; 
but  the  edge  of  this  perforation  is  attached  to  it  all  round :  besides  this 
attachment  of  the  stomach  to  the  liver  by  the  little  epiploon,  there  is 
another  passing  from  the  liver  to  the  stomach  across  the  little  epiploon 
in  a  contrary  direction,  upon  the  right  of  the  lobulus  Spigelii,  but  it  is 
very  narrow. 

The  liver  is  pretty  large,  is  divided  into  four  lobes  besides  the  lobulus 
Spigelii,  but  these  divisions  are  not  like  those  of  a  dog ;  for  in  a  dog 
they  are  cut  directly  through  in  the  direction  of  the  body,  but  here  they 
are  slandng,  firom  the  left  to  the  right  downwards ;  the  two  right  lobes 
are  very  small,  and  the  left  is  the  lai^est  and  covers  almost  the  whole 
of  the  other,  for  there  is  only  a  little  bit  of  its  right  edge  seen,  before 
the  left  is  turned  down.  The  lobulus  Spigelii  is  half  behind  the  meso- 
gaster,  and  half  before  it,  so  that  the  mesogaster  is  fixed  to  its  middle. 
There  is  a  gall-bladder  which  lies  deep  in  a  sulcus  of  the  lobe  next  to 
the  left,  and  the  cystic  duct  passes  along  and  joins  the  hepatics,  which 


[Home,  Oomp.  Aiiat  pp.  451,  452.] 
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are  two  in  nuinben  The  dact  enters  the  duodenum  pretty  near  the 
pylorus;  almost  as  in  the  porcupine.  The  gall  is  pretty  yellow  and  thick. 
The  lobe  of  the  liver,  to  which  the  gall-bladder  is  fixed,  is  as  large  as 
the  left,  and  is  divided  into  three,  two  of  which  are  covered  by  the  lefb 
lobe,  and  the  bladder  is  between  the  two  right  of  these  divisions.  In 
another  specimen  the  second  lobe  from  the  lefb,  or  that  to  which  the 
bladder  was  attached,  had  two  pretty  deep  notches  in  it. 

The  pancreas  is  made  up  of  two  lobes  as  usual.  The  spleen  is  as  in 
a  dog.  The  kidneys  also  are  as  in  a  dog ;  but  the  right  is  much  higher 
than  the  left. 

All  the  foregoing  account  answers  very  well  with  the  English  squirrel ; 
but  this  [one  compared]  being  a  female,  we  can  go  no  further^  I  believe 
that  this  Yirginian  squirrel  had  but  one  punctum  lacrymale.  The 
testicles  are  half  out  of  the  abdomen  and  half  in ;  so  that  they  can  be 
pushed  entirely  out  or  entirely  in.  The  passage  is  upon  the  outer  edge 
of  the  rectus  muscle,  is  very  large,  and  is  half  an  inch  above  the  os 
pubis :  this  is  as  in  the  porcupine  and  g^uinea-pig.  The  vasa  deferentia 
pass  behind  the  bladder ;  and,  when  passing  through  the  prostate  gland, 
they  unite  with  the  ducts  of  the  vesiculse  seminales,  and  each  common 
duct  passes  a  little  way  farther  in  the  membranous  part  of  the  urethra. 
The  vesiculsd  seminales  are  very  small,  having  a  very  long  duct,  and 
seem  rather  to  be  glandular  than  vesicular. 

The  penis  is  pretty  long,  passing  from  the  divisions  of  the  pubis  along 
the  belly,  between  the  testes ;  and  about  half  an  inch  forther  it  is  bent 
back  again,  which  last  part  is  about,  another  half-inch  in  length,  so 
that  it  returns  to  near  the  testes.  AH  this  last  part  has  a  bone  in  it. 
The  bulb  is  covered  by  a  pretty  strong  tendinous  coat,  and  is  only 
attached  to  the  crura  by  a  loose  cellular  membrane :  as  it  passes  into 
the  penis  and  becomes  urethra,  it  seems  to  dip  into  the  centre  of  the 
penis  pretty  near  the  union  of  the  crura. 

There  are  two  bodies  placed  on  the  sides  of  the  anus  about  the  big- 
ness of  a  little  pea :  each  body  [Cowperian  gland]  seems  to  be  coiled 
upon  itself  like  a  nautilus ;  from  thence  goes  a  pretty  thick  duct  which 
is  turned  round  the  other,  and  passes  to  the  bulb  of  the  urethra, 
emerging  from  under  the  accelerator  urinse ;  and  at  the  bulb  it  opens 
into  a  duct  common  to  it  and  the  one  of  the  other  side.  From  this 
common  duct  passes  back  a  large  foramen  caecum,  which  is,  as  it  were, 
between  the  two  ducts  where  they  are  passing  on  the  side  of  the  bulb 
under  the  acceleratores :  the  common  duct  passes  along  the  urethra,  in 


^  [The  female  organs  of  Sciurus  vulgaHs  form  the  Hunt  Breps.  No.  2746,  unim- 
pregnated;  No.  3470,  impregnated.] 
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its  body,  to  near  the  glans  or  last  turn,  and  then  enters  the  urethra 
itself.  When  these  bodies  are  cut  into,  they  look  something  like  the 
testes  in  stracture.  The  prostate  is  a  pretty  large  body,  much  of  the 
figure  of  a  heart  as  it  is  painted  upon  cards,  not  so  sharp  pointed  at  the 
apex,  but  sharper  pointed  at  the  two  bases ;  it  is  placed  at  the  under 
surface  of  the  urethra,  a  little  way  beyond  where  the  bladder  has 
become  small;  it  is  loose  at  both  ends,  only  being  attached  to  the 
urethra  by  loose  cellular  membrane.  This  is  something  like  the  human ; 
but  it  does  not  surround  the  urethra ;  the  urethra  at  the  bulb  is  rugous, 
and  penniform^  There  is  something  very  particular  about  the  penis 
and  urethra  that  I  could  not  examine.  (It  is  just  the  same  in  the 
English  squirreP.) 

The  contents  of  the  thorax  are  as  in  a  dog ;  there  is  a  cavity  for  the 
ossophagus  as  in  the  other  [squirrel],  and  there  are  two  venss  cavea,  as 
in  the  goat,  rat,  &c.  The  right  subclavian  and  two  carotids  arise  by 
one  common  trunk  from  the  aorta,  and  the  left  subclavian  by  itself,  so 
that  only  two  arteries  arise  from  the  curve  of  the  aorta. 

Thb  Flying  Squibbbl  IPteromys  (Sckaropterus)  vohtcella]- 

The  thorax  is  much  flatter  than  is  commonly  found  in  quadrupeds, 
and  increases  in  breadth  very  far  downwards,  something  Kke  the  mouth 
of  a  French  horn.  The  pectoral  muscles  seem  to  be  thicker  than  in 
other  animals  of  the  same  size.  The  fore-legs  do  not  fall  down  parallel 
with  one  another  by  the  side  of  the  trunk,  so  that  the  scapula  may 
stand  almost  perpendicular,  but  pass  out  almost  transversely  from  the 
body,  so  that  the  scapula  lies  flat  upon  the  flattened  chest  almost  as  in 
the  human  subject.  The  belly  is  likewise  flattened,  and  the  thigh- 
bones are  turned  out ;  so  that  the  adhesion  between  the  musdes  of  the 
thigh  and  belly  that  we  flnd  in  quadrupeds  is  not  to  be  found  here,  for 
they  are  as  much  detaohed  as  in  the  human. 

This  circumstance  of  the  whole  length  of  the  fore-1^  passing  out 
almost  transversely,  and  likewise  the  thigh-bones  of  the  hind-legs,  gives 
attachment  to  the  skin  that  is  extended  between  the  two  limbs.  But 
from  the  skin  being  attached  to  the  whole  length  of  the  fore-leg  as  far  as 
the  wrist,  and  only  to  the  thigh-bone  of  the  hind-leg,  the  anterior  part 
is  much  broader  than  the  posterior ;  and  along  the  edge  of  this  mem- 
brane, for  about  1  inch  at  the  anterior  end,  there  is  a  cartilage  as  if  it 

1  [Hunt  Prep.  No.  2498.] 

'  [It  would  seem  that  Hunter  had  procured  a  male  specimen  when  he  entered 
this  remark.  The  bonee  of  the  Seiurus  vulgaris  are  numbered  2266—2286,  Hunt. 
Osteol.  Series.] 
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were  folded  in  it.  This  cartilage  is  fixed  at  one  end  to  the  carpus  at 
the  inner  edge,  thence  passing  into  the  donhling  of  the  memhrane  where 
it  is  heooming  smaller,  ending  in  a  point,  and  is  a  little  carved,  with 
the  hoUow  side  tamed  down.  This  cartilage  is  moveahle  upon  the 
carpus,  and  has  muscles  inserted  into  it  for  its  motion,  viz.  the  flexor 
carpi  ulnaiis ;  and  is  what  answers  to  the  os  pisiforme  in  us. 

The  skin  of  this  animal  is  in  general  very  loose;  and,  when  the 
legs  are  stretched  out  transversely,  they  seem  to  draw  a  great  deal  of 
skin  from  the  hody  to  he  stretched  between  the  fore-  and  hind-legs ; 
but  this  membrane  is  not  entirely  a  doubling  of  the  skin  of  the  body  so 
as  to  be  wholly  at  times  doubled,  and  at  other  times  not ;  for  the  outer 
edge  is  always  doubled  like  a  duck's  foot,  even  when  the  animal  is 
walking,  which  is  the  most  relaxed  state  of  tlus  membrane ;  and,  at 
times,  we  may  observe  a  ridge  passing  along  the  side  of  the  animal, 
which  terminates  the  two  colours  <^  the  hair ;  for  on  the  belly  it  is 
white. 

As  the  whole  body  of  this  animal  is  very  flat,  the  anus  iq;)pears  to  be 
almost  at  the  termination  of  the  abdomen.  The  testicles  Ue  upon  the 
abdomen  [when  the  body  is  supine],  and  the  penis  reaches  almost  half- 
way up  the  belly. 

The  heart  is  as  in  the  common  squirrel,  having  the  two  venas  caves 
saperiores. 

The  stomach  is  short  and  thick;  there  is  a  long  projection  of  the 
great  end  beyond  the  cesophagus,  and  it  becomes  pretty  suddenly  small 
at  the  pylorus :  its  coats  are  but  thin,  and  equally  so  aU  over.  The 
pylorus  is  a  little  upon  the  right  of  the  spine :  the  duodenum  is  loose 
firom  the  pylorus  to  its  passing  across  the  spine,  where  it  inclines 
upwards,  and  is  attached  by  a  thin  membrane  to  the  root  of  the  mesen- 
tery and  to  the  spine ;  it  then  again  becomes  a  loose  intestine.  The 
ileum  enters  the  colon  on  the  middle  line  of  the  abdomen,  and  the 
ceecum  lies  chiefly  on  the  left  side,  projecting  about  2  inches  beyond 
the  insertion  of  the  ileum ;  it  is  a  little  bent  by  a  narrow  mesoceecum. 
The  colon  on  the  right  side,  before  it  crosses  the  spine,  makes  a  fold 
upon  itself,  about  2  inches  long ;  and,  when  it  passes  across  the  spine, 
it  makes  a  very  faint  one ;  it  then  passes  down  upon  the  left  and  to  the 
anus\ 

The  epiploon  is  attached  to  the  stomach,  spleen,  and  pancreas :  it  is 
pretty  broad  and  flat.  The  pancreas  has  two  lobes,  the  small  one  dose 
to  the  duodenum,  and  the  union  of  the  two  is  dose  to  the  pylorus.  The 
liver  IB  divided  into  four  lobes  besides  the  lobulus  Spigelii ;  the  two 


^  [Home,  Comp.  Anat.  p.  451.] 
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right  lobes  are  small,  the  third  from  the  right  side  is  hy  much  the 
largest,  and  is  rather  more  in  the  right  hypoohondriom  than  in  the  left : 
it  is  divided  into  three  by  two  fissures ;  in  one  lies  the  gall-bladder,  in 
the  other  is  the  round  %ament.  The  lobulns  Spigelii  is  partly  before 
the  mesogaster  and  partly  behind,  as  in  other  squirreLs. 

The  spleen  is  a  thin  long  body,  and  its  attachment  is  very  loose.  The 
kidneys  are  conglobate ;  the  right  lies  dose  to  the  liver,  but  the  left 
lies  very  low,  as  in  the  rat.  The  oapsola  renalis  is  as  in  the  rat.  The 
tunica  vaginalis  testis  does  not  pass  out  dose  to  the  pelvis,  but  hi^-way 
between  the  pubis  and  the  navel,  so  that  the  testides  lie  upon  the 
abdomen.  This  situation  obliges  that  part  of  the  penis  which  is  behind 
to  be  so  much  the  longer ;  as  it  would  seem  necessary  that  the  penis 
should  be  before  the  testide^  The  testes  are  half  out  of  the  abdomen, 
and  half  in ;  they  can  be  just  pushed  entirdy  out  and  brought  wholly 
in.  When  brought  within  the  abdomen,  the  cremaster  musde  is  spread 
iipon  the  tunica  vaginalis  as  in  the  rat.  The  penis  has  a  bone  in  its 
end  which  is  beyond  the  anterior  bend. 

The  parts  of  generation  are  the  same  as  in  other  squirrds,  having  Hie 
glandular  bodies  on  the  sides  of  the  anus.  Also  the  contents  of  the 
thorax  (see  description  of  the  English  and  Virginia  squirrels). 

The  eye  la  very  large  and  prominent  in  proportion  to  the  size  of  the 
animal :  the  cornea  is  very  broad,  the  crystalline  humour  almost  round, 
and  the  nigrum  pigmentum  of  a  dark  brown  colour*. 

[Subclass  Lybncephala. 

Order  Marsvpialia.] 

Of  Animals  from  New  Holland. 

General  Observations, 

It  is  much  to  be  wished  that  those  gentlemen  who  are  desirous  of 
obliging  their  friends,  and  promoting  the  study  of  Natural  Histoiy,  by 
sending  home  specimens,  would  endeavour  to  procure  aU  the  informa- 
tion they  can  relating  to  such  things  as  they  may  collect,  more  espedally 
animals.  The  things  themsdves  may  be  valuable,  and  may  in  some 
degree  partly  explain  their  connexion  with  those  related  to  them,  so  as 
in  some  measure  to  establish  their  place  in  Nature ;  but  they  cannot 
do  it  entirely ;  they  only  give  us  the  form  and  construction,  but  leave 


[This  is  not  the  case  in  the  Marsupialia.]     >  [Hunt  Preps.  Nos.  1707, 1706.] 
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US  in  other  respects  to  conjecture,  many  of  them  requiring  further  ob- 
servations relative  to  their  economy.  A  neglect  in  procuring  this  in- 
formation has  left  us  almost  to  this  day  veiy  ignorant  of  that  part  of  the 
natural  history  of  animals  which  is  the  most  interesting.  The  opossum 
is  a  remarkable  instance  of  this.  There  is  somethiug  in  the  mode  of 
propagation  in  this  animal  that  deviates  from  all  others ;  and  although 
known  in  some  degree  to  be  extraordinary,  yet  it  has  never  been 
attempted,  where  opportunity  offered,  to  complete  the  investigation.  I 
have  often  endeavoured  to  breed  them  in  England :  I  have  bought  a 
great  many,  and  my  friends  have  assisted  me  by  bringing  them  or 
sending  them  alive,  yet  I  never  could  get  them  to  breed ;  and  although 
I  have  a  great  many  facts  respecting  them,  yet  I  am  not  certain  that  I 
am  possessed  of  sufficient  information  to  complete  [our  knowledge  of] 
the  system  of  propagation  in  this  class. 

In  collecting  animals,  even  the  name  given  by  the  natives  should  be 
known  if  possible ;  for  a  name  to  a  naturalist  should  mean  nothing  but 
that  to  which  it  is  annexed,  having  no  allusion  to  anything  else,  for 
when  it  has  it  divides  the  idea.  This  observation  applies  particularly 
to  the  q^niTnftlH  which  have  come  from  New  Holland :  they  are,  upon  the 
whole,  like  no  others  that  we  know  of;  yet,  as  they  have  parts  in  some 
respects  similar  to  others,  names  wiU  naturally  be  given  to  them  ex- 
pressive of  those  similarities,  which  have  really  taken  place ;  for  instance, 
one  is  called  kangaroo-rat,  but  which  should  not  be  called  either 
kangaroo  or  rat. 

Animals  admit  of  being  divided  into  great  dasses,  but  will  not  so 
distinctly  admit  of  subdivision  without  interfering  with  each  other. 
Thus  the  class  called  'Quadruped'  ia  so  well  marked,  that  even  the 
whole  IB  justly  placed  in  the  same  class ;  birds  the  same ;  amphibia  (as 
they  are  called)  the  same;  and  so  of  fishes,  &c.  But  when  we  are 
subdividing  these  great  classes  into  their  different  orders,  genera  and 
species,  then  we  find  a  mixture  of  properties,  some  one  species  of  one 
tribe  partaking  of  some  properties  of  a  species  of  another  tribe  ^. 


^  [The  above  *  General  Obflerratiions  *  were  puUished  in  Hunter's  life-time,  in  the 
*  Zoological  Appendix'  to  the  "Journal  of  a  Voyage  to  New  South  Wales,"  4to, 
1790,  by  John  White,  Esq.,  Smreyor-Qeneral  to  the  Settlement  Dr.  Shaw,  who 
superintended  the  publication  of  White's  '  Zoological  Appendix,'  thus  introduces  the 
observations  contributed  by  Hunter: — 

"  The  nondescript  animals  of  New  South  Wales  occupied  a  great  deal  of  Mr. 
White's  attention,  and  he  preserved  several  specimens  of  them  in  spirits,  which 
arrived  in  England  in  a  veiy  perfect  stata  There  was  no  person  to  whom  these 
could  be  given  with  so  much  propriety  as  Mr.  Hunter,  he  perhaps  being  most 
capable  of  examining  accurately  their  structure,  and  making  out  their  place  in  the 
scale  of  animals ;  and  it  is  to  him  that  we  are  indebted  for  the  following  observations 
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Of  ths  Kanqaroo  IMacropus  major,  Shaw]. 

This  animal;  probably  from  its  size,  was  the  principal  one  taken 
notice  of  in  this  island ;  and  the  only  parts  at  first  brought  home^  were 
some  skins  and  skulls ;  and  I  was  favoured  with  one  of  the  skulls  from 
Sir  Joseph  Banks  \ 

As  the  teeth  of  such  animals  as  are  already  known,  in  some  d^ree 
point  out  their  digestive  organs,  and  so  lead  into  the  knowledge  of  other 
parts,  I  was  in  hopes  that  I  might  in  some  degree  have  been  able  to 
form  an  opinion  of  the  particular  tribe  of  the  animals  already  known, 
to  which  the  kangaroo  should  belong :  but  the  teeth  did  not  accord  with 
those  of  any  one  class  of  animals  I  was  acquainted  with,  therefore  I 
was  obliged  to  wait  with  patience  until  I  could  get  the  whole  animal } 
and  in  many  of  its  other  organs  the  deviation  from  other  animals  is  not 
less  than  in  its  teeth.  In  its  mode  of  propagation  it  very  probably 
comes  nearer  to  the  opossum  than  any  other  animal,  although  it  is  not 
at  all  similar  to  it  in  other  respects. 

Its  hair  [is  of  a  greyish-brown  colour,  similar  to  that  of  the  wild 
rabbit  of  Great  Britain',]  is  thick  and  long  when  the  animal  is  old,  but 
it  is  late  in  growing,  and,  when  only  begun  to  grow,  is  like  a  strong 
down :  however,  in  some  parts  it  begins  earlier  than  in  others,  as  about 
the  mouth,  anus,  &c.  In  all  the  young  kangaroos  yet  brought  home 
(although  some  are  as  large  as  a  full-grown  rat),  there  are  all  the 
marks  of  a  foetus :  e.  g.,  no  hair ;  ears  clap'd  dose  over  the  head ;  no  maiks 
on  the  feet  of  having  been  used  in  progressive  motion :  the  large  nail  on 
the  great  toe"  is  sharp  at  the  point ;  and  the  sides  of  the  mouth  are  united 
something  like  the  eyelids  of  a  puj^y  just  whelped,  having  only  a 
passage  at  the  anterior  part.  This  union  of  the  two  lips  on  the  sides  is 
of  a  particular  structure,  and  wears  off  as  the  animal  grows,  and  by  the 
time  it  is  of  the  size  of  a  small  rabbit,  disappears. 

The  proportions  of  some  of  its  parts  bear  no  analogy  to  what  is 
common  in  most  other  animals,  although  it  is  in  this  respect  more  like 
some  than  others.  The  disproportion  in  length  between  the  fore-legs 
and  the  hind-legs  is  very  considerable,  as  also  in  their  strength ;  yet 


upon  them,  in  which  the  anatominal  stractare  ib  carefiilly  avoided,  as  being  little 
calculated  for  the  generality  of  readers  of  a  work  of  this  land.'* 

The  anatomical  notes  i^pear  for  the  first  time  in  the  present  work.  The  above 
published  notice,  like  that  by  Dr.  Patrick  Bossell  (note,  p.  241),  of  Hunter's  MSa 
on  Comparative  Anatomy,  forms  important  evidence  of  their  authentJcity.] 

1  [No.  1732,  Hunt  Osteol.  Series.] 

^  [Tliis  has  been  added  to  the  printed  description  in  White's  *  Voyage '  before  cited.] 

>  [Answering  to  the  fourth  in  the  five-toed  hind-foot.] 
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not  more  perhaps  than  in  the  jerboa.  This  disproportion  between  the 
fore-  and  hind-legs  is  principally  in  the  adnlt ;  for,  in  the  very  young, 
about  the  size  of  a  half-grown  rat,  they  are  pretty  weU  proportioned, 
which  shows  that  at  the  early  period  of  life  they  do  not  use  progressive 
motion.  The  proportion  of  the  different  parts  of  which  the  hind-legs 
are  composed  is  very  different.  The  thigh  of  the  kangaroo  is  extremely 
short,  and  the  leg  is  yery  long.  The  hind-foot  is  uncommonly  long,  on 
which,  to  appearance,  are  placed  three  toes ;  the  middle  toe  being  by 
much  the  largest  and  ihe  strongest,  and  looking  something  like  the 
long  toe  of  the  ostrich.  The  outer  toe  is  next  in  size,  and  what  appears 
to  be  the  inner  toe,  consists  of  two  enclosed  in  one  skin  or  covering. 
The  great  toe-nail  is  a  good  deal  like  that  of  an  ostrich,  as  also  the 
nail  of  the  outer  toe ;  and  the  inner,  which  appears  to  be  but  one  toe, 
has  two  small  nails  which  are  bent  and  sharp.  From  the  heel  or  os 
oalcis,  along  the  under  side  of  the  foot  and  toe,  the  skiu  is  adapted  for 
walking  or  resting  upon.  They  have  a  fibula  the  whole  length  of  the 
leg.  The  tarsal  bones  are  four ;  the  metatarsal  are  three :  one  large  in 
the  middle,  but  the  inner  one  is  divided  or  consists  of  two\ 

The  fore-legs  in  the  full-grown  animal  are  smaU  in  comparison  either 
with  the  hind,  or  with  the  size  of  the  animal:  the  hands  are  also 
smaU ;  the  skin  of  the  palm  is  different  from  the  back  of  the  hand  and 
fingers :  there  are  five  toes  or  fingers,  the  middle  rather  the  longest, 
becoming  from  that  very  gradually  shorter,  and  are  all  nearly  of  the 
same  shape :  the  nails  are  sharp,  fit  for  holding. 

The  tail  is  long  in  the  old  one,  but  not  so  long  in  proportion  to  the 
size  of  the  animal  in  the  young.  It  would  seem  to  keep  pace  with  the 
growth  of  the  hind-legs,  which  are  the  instruments  of  progressive 
motion  in  the  animal,  and  would  show  that  the  tail  is  a  kind  of  second 
instrument  in  this  action. 

The  upper  lip  is  divided  in  the  middle,  each  side  rounded  off  at  the 
division.  There  are  two  clavicles;  but  they  are  short,  so  that  the 
shoulders  are  not  thrown  out. 

Of  the  Teeth, — ^The  tooth  of  this  animal  are  so  singular,  that  it  is 
impossible  from  them  to  say  what  tribe  it  is  of.  There  is  a  faint 
mixture  in  the  dentition  corresponding  to  [that  of]  different  tribes  of 
animals. 

Take  the  mouth  at  large  respecting  the  situation  of  the  teeth,  it  would 
class  iu  some  degree  with  the  Scalpris-dentata,  in  a  fainter  degree  with 
the  horse  and  ruminants ;  and  with  regard  to  the  line  of  direction  of  all 
the  teeth,  it  is  very  like  the  Scalpris-dentata.    The  fore-teeth  in  the 


[Ilont  Osteol.  iSeries,  No.  1773.] 
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upper  jaw*agree  with  the  hog ;  those  in  the  lower  jaw,  in  number,  with 
the  Scalpris-dentata ;  but,  with  regard  to  position,  and  probably  use, 
with  the  hog.  The  grinders  would  seem  to  be  a  mixture  of  the  hog 
and  ruminants ;  the  enamel  [is  only]  on  their  external  sur£Bu;e,  and  the 
grinding  sur&ce  is  rather  formed  into  several  cutting  edges  than  points. 
There  are  six  incisors  in  the  upper  jaw,  and  only  two  in  the  lower ;  but 
these  two  are  placed  almost  horizontally,  so  as  to  oppose  the  six  in  the 
upper  jaw.  There  are  five  grinders  on  each  side  of  each  jaw,  the 
most  anterior  of  which  is  small,  and  probably  is  cast  when  the  mouth 
isfuU^ 

Of  the  Viscera, — ^The  oesophagus  passes  into  the  stomach  towards  the 
left.  The  stomach,  at  first  view,  is  more  like  the  transverse  arch  of  the 
colon  in  the  human  subject,  than  like  a  stomach :  it  reaches  across  the  ab- 
domen, making  two  slight  convolutions  like  the  letter  qq  ,  first  down,  then 
up,  and  slightly  bending  down  the  ri^t  side,  to  its  termination  in  the 
duodenum :  it  has  longitudinal  bands  like  the  colon  in  man  and  some 
other  animals.  The  duodenum  passes  down  a  little  way  on  the  right 
side,  attached  to  the  back  by  a  thin  membrane,  as  also  in  front  to  the 
ascending  colon ;  then  makes  a  quick  or  short  turn  upwards,  the  bent 
parts  being  connected  by  an  intermediate  mesentery ;  it  then  erosses  the 
body  behind  the  mesentery  towards  the  left,  and  commences  the  jejunum : 
the  small  intestine  is  strung  upon  the  mesentery  as  far  as  the  aecam, 
and,  when  got  to  the  right,  rather  passes  up  along  the  caecum  to  which 
it  is  attached,  and  enters  the  caecum.  The  whole  of  the  small  intestines 
are  thin  in  their  coats,  and  small  iu  their  diameter.  The  caecum  lies  in 
the  right  loin ;  it  is  pretty  long,  something  like  the  appendix  caeci  in 
the  human.  The  colon  passes  up  the  right  side  before  the  duodenum, 
attached  to  it  by  a  thin  membrane,  as  also  to  the  right  edge  of  the 
mesentery ;  it  then  crosses  the  body  to  the  left.  In  this  passage  it  is 
attached  to  the  back  by  a  mesocolon,  as  also  to  the  stomach  by  the 
epiploon,  which  is  short  on  the  right  side,  and  which  attaches  the  colon 
pretty  closely  to  the  stomach.  It  then  passes  down  the  left  side  very 
loosely,  having  many  convolutions  with  a  broad  mesocolon  and  meso- 
rectum.  The  colon  is  not  much  larger  than  the  other  intestines,  there- 
fore it  cannot  be  said  to  be  a  reservoir  for  the  faeces. 

The  small  intestines  were  5  feet  long :  the  caecum  was  .  •  .  .  inches : 
the  colon  and  rectum  were  about  1  foot.    This  was  a  young  animal'; 


1  [The  lower  jaw  of  No.  1 732  ahowB  this  number.  For  the  homologieB  of  Ihe  teeth 
and  phases  of  dentition  in  the  genus  MacropuSf  see  the  article  *  Odontology,'  id 
Encjolopasdia  Britannica,  vol.  zri  (1858),  p.  483.] 

'  [Probably  the  specimen  from  which  the  skull,  showing  the  two  deciduous  and 
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therefore  tke  proportion  that  the  intestiiies  bear  to  the  body  is  greater 
than  in  an  old  one. 

The  liver  is  divided  into  four  lobes  besides  the  lobnlns  Spigelii,  all 
nearly  of  eqoal  size,  excepting  the  second  £rom  the  right,  which  is  the 
smallest  of  the  four.  The  whole  under  surface  of  the  five  lobes  makes 
one  concave  surface.  The  gall-bladder  is  in  a  sulcus  of  the  second  lobe 
from  the  left,  and  the  falciform  ligament  is  attached  to  the  convex  sur&ce 
of  the  same  lobe,  but  does  not  come  to  the  lower  or  anterior  edge  of  the 
liver,  only  a  Httle  way  on  its  surfeu^e,  having  no  round  ligament. 

The  pancreas  passes  to  the  left  towards  the  spleen,  along  the  root  of 
the  mesentery ;  and  its  left  end  is  in  the  posterior  part  of  the  epiploon ; 
and  at  this  part  it  is  thin  and  branches  out  in  this  membrane  like  the 
Dendrites  in  stone  (the  mocha  stone  or  pebble). 

The  epiploon  is  not  a  large  and  loose  membrane  covering  the  intes- 
tine, but  is  only  loosely  continued  from  the  stomach  to  the  transverse 
arch  of  the  colon.  It  is  attached  forwards  to  the  stomach,  on  the  right 
to  the  pylorus,  and  beginning  of  the  transverse  arch;  below  to  the 
transverse  arch  of  the  colon;  on  the  left  to  the  diaphragm,  to  the 
loins,  &c. 

The  spleen  is  in  the  epiploon.  It  is  one  lai^  spleen  similar  to  that 
in  the  dog,  <Src.,  but  it  has  a  process,  or  small  spleen,  coming  out  from 
its  side,  near  the  lower  or  small  end,  lying  in  a  sulcus  of  the  stomach  \ 

The  kidneys^  are  conglobate,  and  the  cortical  substance  is  but  thin : 
there  is  one  principal  mammilla,  making  a  ridge,  with  several  lateral 
processes  running  from  it,  or  joining  it  as  in  many  other  animals. 

T?ie  Heart, — ^There  is  a  'vena  cava  sinistra.*  The  lungs  on  each 
side  are  divided  at  their  anterior  edges  by  a  fissure ;  that  in  the  left 
side  is  the  deepest,  the  superior  portion  of  which  lung  comes  forward 
before  the  vessels  above  the  heart,  the  mediastinum  at  this  part  being 
more  on  the  right  side  than  common  to  other  animals :  the  lobus  medius 
is  triangular  [three-sided]  ^  one  side  is  convex  towards  the  left,  one  is 
concave  in  contact  with  the  pericardium,  and  the  third  side  is  concave 
towards  the  diaphragm. 

When  the  kangaroo  is  about  the  size  of  a  plucked  thrush,  before  any 


first  pennanent  molar  teeth,  was  derired :  No.  1729,  OsteoL  Seriee.    In  an  adult 
female,  MacropUB  Tnajor^  dissected  by  me  at  the  Zoological  Gardens,  London, — 

ft.   in. 

Gfhe  length  of  body  from  snout  to  vent  was 3    3 

The  small  intestines 22    0 

The  caecum 0    9 

The  large  intestines 2    0.] 

»  [Hunt  Prep.  No.  838.]  «  {lb.  No.  1228.] 
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hair  is  grown^  its  testicles  are  in  the  scrotom.    The  penis  is  fonned  on 
the  Tei^  of  the  anus,  and  is  itself  external  at  this  age^ 

The  Fotoboo  [Macropus  minor,  Shaw;  Hypripryfnmui  murmus,  111.] . 

This  aninud  might  be  called  'kangaroo  minus:'  the  head  is  flat 
sideways^  but  not  so  much  so  as  in  the  true  Bcalpiis-dentata:  the  ears 
are  neither  long  nor  short,  but  much  as  a  mouse's  in  proportion  to  the 
sixe  of  the  animal.  The  fore-legs  are  short  in  comparison  with  the 
hind :  there  are  four  toes  on  the  fore-foot ;  the  two  middle  ones  are 
long  and  nearly  of  equal  length,  with  long  narrow  nails  slightiy  bent : 
the  two  side  toes  are  short,  nearly  of  equal  size,  but  the  outer  one  is 
rather  the  longest.  From  the  nails  on  the  two  middle  toes  one  would 
suppose  that  they  burrowed.  The  hind-legs  are  long,  and  they  are  able 
to  stand  on  either  the  whole  foot  or  on  the  toes  only :  on  the  hind-leg 
there  are  three  toes ;  the  middle  one  is  laige,  and  the  two  side  ones  are 
short*.  The  tail  is  long.  The  hair  on  the  body  is  rather  thin :  it  is  of 
two  kinds,  the  fur  and  the  long  hair,  which  latter  becomes  exterior 
from  its  length.  The  fur  is  the  finest  and  is  seipentine.  The  long 
hair  is  stronger,  and  is  also  seipentine  for  more  than  two-thirds  of  its 
length,  near  to  the  skin,  and  the  extremity  terminates  in  a  pretty 
strong  pointed  end,  like  the  quill  of  the  hedgehog.  It  is  of  a  brownish 
grey,  something  like  the  hair  of  the  brown  and  grey  rabbit,  with  a  tinge 
of  a  greenish  yeUow.  The  female  has  a  pouch  on  the  lower  part  of  the 
belly,  which  opens  forwards  and  passes  back  to  the  pubis,  whero  it 
terminates :  on  the  abdominal  surfiBU>e  of  this  pouch  are  four  nipples,  or 
two  pairs ;  each  pair  being  yery  near  to  one  another. 

Of  the  Tongue, — ^The  tongue  is  not  thick,  as  in  the  Scalpris-dentata. 
The  yelum  palatum  moUe  is  broad,  and  terminates  in  a  thin  edge.  The 
epiglottis  is  complete. 

Of  the  Stomach, — ^The  oesophagus  is  continued  a  little  way  within  the 
abdomen,  before  it  dilates  into  the  stomadi.  The  stomach  is  of  a  very 
HJTignlar  shape'.  The  duodenum  takes  the  usual  sweep,  from  the  right 
to  the  left,  and  is  attached  through  its  whole  length ;  it  is  also  exposed 
through  its  whole  length,  and  commences  jejunum.    This  gut  is  strung 

1  [The  male  argans  of  tihe  kangaroo  are  shown  in  Hunt  Prepe.  Nob.  2474,  2482, 
the  female  organs  in  Nos.  2739,  2740 :  the  peculiaritiea  of  the  mammary  foetiu  in 
Nob.  3768 — 3776.  The  preparatLons  described  in  the  Editor's  memoirs  on  the 
generation  of  the  kangaroo,  are  Nos.  2740  a-— o,  3460  o— f,  3765  A.] 

'  [The  inner  toe  consists  of  the  homologues  of  the  second  and  third  toes  endoeed 
in  a  common  sheath  of  integument  as  far  as  the  daws.] 

'  [See  the  description  of  the  stomach  of  the  potoroo  {Hypsipiymntui)  in  my 
article  ManuptaliOj  Cyclopodia  of  Anatomy,  vol.  iii.  p.  301.] 
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on  a  veiy  thin  mesenteiy.  The  ileum  passes  to  the  tight  side  and 
enters  the  colon,  which  is  large.  The  cfficom  is  a  pretty  large  and  wide 
bag,  lying  on  the  lower  and  right  side  of  the  pelvis.  The  colon  passes 
np  the  right  side,  then  crosses  the  body  to  the  left,  and  then  down  the 
left  to  the  pelvis.  In  all  this  track  it  is  very  loose,  or  thrown  into  long 
convolutions,  not  folds,  espedally^when  it  crosses  the  body.  It  has  a 
long  or  broad  and  thin  mesocolon,  which  is  continued  down  the  back, 
attaching  the  descending  colon  to  the  back,  to  which  the  last  turn  of 
the  duodenum  is  also  attached. 

The  liver  is  divided  into  four  lobes ;  the  second  from  the  left  is  the 
largest,  in  a  sulcus  of  which  the  gall-bladder  lies :  the  two  right  lobes 
are  small:  the  second  lobe  from  the  left  is  continued  in  behind  the 
mesogaster,  making  what  might  be  called  the  Spigelian  lobe,  but  it  is 
not  a  distinct  lobe.  The  pancreas  comes  from  the  spleen  on  the  left 
side,  and  follows  the  curve  of  the  duodenum.  The  kidneys  are  con- 
globate. 

The  lungs  on  the  left  side  have  one  lobe  with  a  fissure  on  the  anterior 
and  upper  edge ;  on  the  right  side  there  are  two  or  three  deep  fissures, 
and  a  lobulus  medius. 

The  left  subclavian  and  jugular  veins  pass,  after  joining,  round  the 
base  of  the  heart  on  the  left  side,  to  enter  into  the  right  auricle,  as  in 
the  kangaroo  [and  the  rest  of  the  Marsupialia]. 

The  parotid  gland  is  extremely  large,  passing  down  frtmi  the  ear  as 
far  as  the  davideS 

Thb  Uepoona  Koo  [Petaurus  taffuanoide»,  Desm.]. 

This  animal  is  of  the  size  of  a  small  rabbit,  having  a  broad  fiat  body : 
the  head  is  like  that  of  a  squirrel :  the  eyes  are  prominent  and  large, 
the  ears  broad  and  thin :  the  legs  are  short,  and  the  tail  is  very  long. 

Between  the  fore-  and  hind-legs  is  placed  on  each  side  a  doubling  of 
the  skin  of  the  side,  which,  when  the  l^s  are  extended  laterally,  is,  as 
it  were,  pulled  out,  forming  a  broad  lateral  wing  or  web :  when  the 
legs  are  situated  as  for  walking,  this  skin  by  its  elasticity  is  drawn  dose 
to  the  side  of  the  animal,  yet  forms  there  a  kind  of  ridge  on  which  the 
hair  is  different :  this  is  very  similar  to  the  grey  squirrel  of  America. 
It  has  five  toes  on  each  fore-foot  with  sharp  nails.  The  hind-foot  has 
also  five  toes,  but  here  is  a  considerable  difference  between  them  and 
the  toes  of  the  fore-foot :  the  inner  hind-toe  may  be  called  a  thumb 

^  [The  male  organs  of  ihe  Hypaiptymnus  murirms  are  No.  2478,  the  female  organs 
No.  2741,  Hunt  PhysioL  Series.    The  skull  is  No.  1780,  OstooL  Series.] 
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with  a  broad  nail,  somewliat  like  that  of  the  monkey  or  opossom :  what 
answer  to  the  fore-  and  middle-toes  are  united  in  one  common  covering, 
appearing  like  one  toe  with  two  nails :  this  is  somewhat  similar  to  the 
kangaroo :  the  two  other  toes  are  as  usual.  These  four  nails  are  sharp, 
like  those  on  the  fore-foot.  This  form  of  the  hind-foot  is  well  calculated 
for  holding  while  the  animal  is  moving  its  body  or  fore-feet  to  other 
parts ;  a  property  belonging,  probably,  to  aU  animals  which  move  from 
the  hind  parts,  such  as  the  monkey,  mocock,  mongoose,  opossum,  parrot, 
leech,  dbc. 

Its  hair  is  very  thick  and  long,  making  a  very  fine  fur,  especially  on 
the  back :  it  is  of  a  dark  brown  grey  on  the  upper  part ;  a  light  white 
grey  on  the  lower  sides  of  the  wing,  and  white  on  the  under  aaihce 
firom  the  neck  to  near  the  anus. 

The  oesophagus  at  the  lower  part  of  the  thorax  passes  in  the  dupli- 
cature  of  the  posterior  mediastinum,  and  is  at  some  distance  firom  the 
back,  or  aorta.  The  stomach  is  pretty  globular,  but  its  great  end  is 
bent  up  upon  the  oesophagus  and  adheres  to  it,  somewhat,  I  think,  like 
the  rat.  The  duodenum  passes  down  the  right  side  for  a  considerable 
way,  attached  to  the  ascending  colon  for  some  length  by  a  thin  mem- 
brane, then  makes  a  quick  turn  up  behind,  and  on  itself,  which  is 
attached  to  the  back  by  a  thin  membrane :  it  then  crosses  the  spine 
behind  the  root  of  the  mesentery,  and  commences  jejunum.  The  small 
intestines  gradually  convolute  towards  the  right,  and  down ;  and  the 
ileum  passes  into  the  colon,  on  the  right  side.  The  caecum  is  a  laige 
gut  about  4  inches  long,  having  a  mesocsecum  acting  like  a  firsenum  and 
making  it  a  little  convoluted.  The  colon  passes  up  the  right  side  as 
high  as  the  liver  and  stomach ;  then  crosses  the  body  before  the  me- 
sentery, attached  to  it  by  a  pretty  broad  mesocolon ;  then  passes  down 
in  a  pretty  straight  line  to  the  anus:  the  rectum  is  small  near  the 
verge,  having  a  pretty  broad  mesorectum.  There  are  two  small  bags  at 
the  sides  of  the  anus,  containing  a  white  mucus,  the  ducts  of  which 
enter  within  the  veige  of  the  anus.  The  feeces  are  a  little  globulated 
like  the  rat's,  but  are  not  so  distinct. 

These  contents  of  the  abdomen  are  somewhat  similar  to  those  in  the 
rat.  The  liver  is  divided  into  four  lobes  besides  the  lobulus  8pigelii ; 
three  of  which  are  very  much  of  the  same  size,  the  right  being  very 
small.  The  second  from  the  left  has  two  deep  fissures  in  it,  one  for  the 
umbilical  vein,  and  the  other  for  the  gall-bladder :  the  third  from  the 
left  has  also  a  pretty  deep  fissure  in  it.     The  lobulus  Spigelii  is  smalL 

The  epiploon  is  attached  forwards  to  the  stomach  as  usual,  to  the 
pylorus,  and  the  beginning  of  duodenum  on  the  light,  to  the  transvcrso 
turn  of  the  colon  behind,  and  on  the  left  to  the  cms  of  the  diaphragm. 
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The  spleen  is  large,  and  in  the  duplicatnre  of  the  epiploon.  The 
kidneys  are  conglobate ;  the  right  is  abont  the  length  of  itself  higher 
than  the  left.  The  trachea  is  pretty  large ;  the  Inng  on  the  right  side 
is  divided  into  three  lobes  besides  the  middle  lobe:  on  the  left  it  is 
divided  into  two  lobes:  there  is  a  small  vena  cava  sinistra^  not  the 
continuation  of  the  whole  of  the  left  jugular  and  subclavian.  The 
tongue  is  one  continued  body  to  the  tip.  The  epigbttis  is  broad,  and  its 
edges  enclose  laterally  the  arytenoid  cartilages.  There  are  two  very 
small  [marsupial]  bones  to  the  pubis.    There  are  two  clavicles. 

The  opening  of  the  anus  and  vagina  is  the  same :  the  lower  part  of 
this  opening  has  a  small  peak,  in  which  there  is  a  passage  leading  to 
the  vagina.  There  are  two  clitorides.  The  vagina  is  very  long  and 
small,  and  appears  to  be  the  common  vagina  through  its  whole  length. 
The  uterus  has,  or  is,  two  horns,  which  are  not  long  but  pretty  wide, 
excepting  at  their  beginning ;  but  whether  they  arise  separately  firom 
the  vagina  or  from  a  common  uterus  I  cannot  say,  as  they  were  too 
small  to  be  traced  into  the  vagina ;  but  I  suspect  they  make  some  turns. 
I  saw  two  small  orifices  entering  the  vagina  whereabout  I  should  have 
called  it  the  neck  of  the  bladder,  which  is  near  about  where  the  ureters 
enter;  and  they  seemed  to  be  retrograde  respecting  the  vagina,  but 
directed  towards  the  bladder.  The  ovaria  are  pretty  large  and  flat 
bodies:  the  capsula  ovarii  hardly  encloses  them.  The  bladder  is 
pendulous  its  whole  length,  and  unattached,  excepting  being  united  at 
the  pubis  by  a  thin  membrane ;  therefore  the  ureters  must  enter  about 
its  neck. 

Ofiht  Teeth.— \ 

Wha-tapoa  Boo  [Phalangista  vtdpina,  Greof.^]. 

This  animal  is  about  the  size  of  a  racoon,  of  a  dark  grey  on  the 
back,  becoming  rather  lighter  on  the  sides,  which  terminates  in  a  rich 
brown  on  the  belly.  Its  head  is  short ;  eyes  rather  prominent ;  ears 
pretty  broad,  not  peaked ;  l^s  rather  short ;  tail  long  and  fitted  for 
laying  hold.  Its  hair  is  of  two  kinds,  the  '  long'  and  the  '  fur ' ;  and  the 
long  is  of  the  fur  kind  at  the  bottom.  On  the  fore-foot  there  are  five 
toes ;  the  inner  and  shortest  resembles  in  a  slight  degree  a  thumb ;  the 
fourth  toe  is  the  longest.  The  hind-foot  resembles  more  a  hand,  or  the 
hind-foot  of  the  monkey,  opossum,  <&c.,  the  great  toe,  on  which  there 


^  [The  etnioture  of  the  female  organs  of  Petaurus  maj  be  nndentood  by  reference 
to  the  preparationB  Noe.  2734  n  and  s,  and  their  descriptionB,  Cat.  of  the  Physiol. 
Series,  vol.  iv.  p.  151.  See  also  my  art  "  Marsapialia,"  torn,  cit,  p.  316 ;  and,  for  the 
dentition  of  Petaurus,  ib.  p.  264»  fig.  88.] 

>  [The  skull  of  this  specimen  is  No.  1854,  Hunt  OsteoL  Series.] 

VOL.  n.  H 
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is  no  nail,  being  formed  into  a  thumb,  opposing  the  whole  foot.  The 
sole  or  palm  is  bare :  the  nails  of  all  the  other  toes,  both  of  the  fore- 
and  hind-feet,  resemble  in  a  small  degree  those  of  the  cat ;  being  broad 
[t.  e,  deept  oompressed]  and  carved,  and  the  last  bone  of  the  toe  having 
a  projection  on  the  nnder  side  at  the  articulation :  each  nail  has,  in 
some  degree,  a  small  sheath  covering  its  base  when  it  is  drawn  up^ 
The  tail  is  long,  covered  with  pretty  long  hair,  except  along  the  under 
suiface  for  about  half-waj  to  the  termination  or  end.  This  uncovered 
part  forms  a  line  about  a  quarter  of  an  inch  in  breadth,  but  broadest 
nearest  the  point  where  it  most  commonly  holds.  This  sui&oe  is  only 
covered  by  a  pretty  firm  skin. 

The  teeth  have  a  resemblance  to  all  those  of  [the  quadrupeds  of] 
this  island  I  tiave  yet  seen :  the  incisors  are  not  continued  into  the 
grinders  by  interme^ate  teeth,  although  there  are  two  in  the  interspace 
in  the  upper  jaw,  and  one  in  that  in  the  lower.  There  are  six  incison 
in  the  upper  jaw  very  similar  to  those  in  the  kangaroo,  opposed  by  two 
in  the  lower  jaw;  but  it  is  by  an  oblique  sux&ce  extending  some  way 
from  the  termination,  whidi  lengthens  the  opposing  sur&ce.  There 
are  two  cuspidati  on  each  side  in  the  upper  jaw,  and  only  one  in  the 
lower.  On  each  side  are  five  grinders,  the  first  rather  pointed,  the  other 
four  much  of  a  size,  and  quadrangular,  with  a  hollow  running  across 
from  the  outside  to  the  inner,  which  is  pretty  deep,  and  another  crossing 
this,  but  not  so  deep,  dividing  the  grinding  surface  into  four  points'. 

The  oesophagus,  as  soon  as  it  gets  through  the  diaphragm,  opens  into 
the  stomadi,  not  a  great  distance  from  the  left,  or  what  is  called  the 
great  end.  The  stomach  lies  almost  directly  across  the  abdomen ;  and 
appears  to  be  nearly  as  large  at  the  right  end  as  at  the  left,  from  the 
pylorus  not  being  directly  at  that  end,  but  on  the  upper  part  of  the  end. 

The  duodenum  passes  pretty  far  down  the  right  side,  on  the  right  of 
the  root  of  the  mesentery,  to  which  it  adheres  for  some  way ;  then  makes 
a  bend  up  upon  itself  behind  the  mesentery,  and  gets  on  the  left  of  the 
root  of  the  mesentery,  .as  it  were,  enclosing  it :  then  gets  on  the  left 
edge  of  that  membrane,  and  becomes  a  loose  intestine,  forming  jejunum. 
The  jejunum  and  ileum  pass  down  the  left,  and  across  the  abdomen, 
obliquely  towards  tiie  right  loin,  where  the  latter  enters  the  colon.  The 
caecum  is  long  and  loose',  having  a  broad  mesocaecum,  which  is  con- 

1  [In  the  hind-foot  the  two  toes  next  the  thumb  are  encloaed  in  s  oommon  aheaih 
of  intc^gnment,  from  which  the  two  claws  project^  aa  in  the  petaoroa,  p.  256.] 

s  [See  <  White's  Journal/  Ac.  1790,  p.  278 :  and,  for  the  dental  formula  and 
homologiee  of  PhdUtngista,  my  '  Odontography/  p.  382,  pi.  100,  figs.  1,  2,  3.] 

*  [See  remarks  on  the  cfecum  and  its  relations  to  food,  in  the  art.  "  MarsapJUia," 
torn.  eit.  p.  302.] 
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tinned  into  the  mesocolon  on  the  right,  and  which  is  crossed  hy  the 
mesentery  where  the  ilenm  is  going  to  pass  into  tiie  colon :  this  attach- 
ment of  the  ileum  to  the  mesocolon  is  donhle.  The  colon  passes  np  the 
light  side  loose,  having  a  broad  mesocolon ;  and,  when  at  the  npper 
part  of  the  mesentery,  it  is  attached  to  it,  as  also  to  the  descending 
dnodenum ;  it  gets  nearer  and  nearer  to  the  root  of  the  mesenteiy  and 
then  crosses  it,  being  closely  attached  to  it  and  to  the  head  of  the 
pan<»reas ;  when  got  to  the  left  it  becomes  loose  again,  having  a  very 
broad  mesocolon,  and  being  considerable  in  length,  it  is  thrown  into  a 
number  of  convolutions.  The  mesocolon  on  the  left  is  attached  all 
along  to  the  loins  as  fisur  as  the  pelvis,  where  this  gut  may  be  called 
rectum.  The  colon  is  not  a  very  large  intestine.  The  length  of  the 
small  intestine  is  about  six  times  the  length  of  the  animal  from  nose  to 
anus :  the  length  of  the  cecum  is  1  foot  3  inches :  the  length  of  the 
colon  on  the  light  side  is  10  inches ;  its  length  on  the  left  is  near  4  feet. 

The  liver  is  divided  .into  five  lobes,  besides  the  lobulus  Spigelii:  the 
left  lobe,  which  is  commonly  the  largest,  is  in  this  animal  divided  into 
two;  or  the  right  portion  may  be  considered  as  a  portion  from  the 
middle  lobe:  the  right  lobe,  which  is  the  smallest,  is  continued  on 
behind  the  mesogaster,  to  form  the  lobutds  Spigelii.  The  gall-bladder 
lies  in  a  deep  fissure  in  the  third  lobe  from  the  left,  not  in  the  second 
lobe,  as  commonly :  there  are  three  falciform  ligaments,  but  none  of 
them  broad,  or  coming  far  towards  the  edge  of  the  liver ;  one  is  attached 
to  the  supernumerary  lobe,  one  between  it  and  the  common  middle  lobe, 
and  one  between  the  common  middle  and  the  third  lobe.  There  seems 
to  have  been  no  ligamentum  rotundum^ 

The  pancreas  begins  on  the  left  side,  by  several  beginnings  in  the  left 
and  posterior  attachment  of  the  epiploon  at  the  spleen,  and  even  on  the 
left  kidney ;  it  passes  across  the  body,  and  its  head,  or  right  end,  is 
attached  to  the  descending  duodenum ;  but  it  does  not  make  a  curve 
with  the  duodenum.  The  spleen  is  pretty  large,  of  a  triangular  form, 
adapted  to  the  sulcus  in  which  it  is  placed.  The  epiploon  is  large  and 
loose,  although  not  covering  the  intestines :  it  is  attached  to  the  stomach 
forwards  and  towards  the  left,  to  the  root  of  the  mesentery  backwards, 
as  also  to  the  kidney  and  eras  of  the  diaphragm  on  the  left.  The  little 
epiploon  fills  up  the  space  between  the  hollow  of  the  stomach  and  liver ; 
besides  which  it  sends  down  a  process  or  doubling  which  attaches  it  to 
the  hollow  side  of  the  first  lobe  on  the  left. 

The  kidneys  are  conglobate :  there  is  not  a  great  difierence  between 


^  [The  abeenoe  or  incongpicuougnetB  of  this  relie  of  the  nmhilical  vein  of  the  foetoa, 
rebtos  to  the  brief  period  of  utero-geetatioii.  See  art "  Ifianapialia,"  torn.  cit.  p.  321 .] 

s2 
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thecorticaland  tubular  parts;  the  single  mammilla  has  one  sharp  ridge, 
with  hardly  any  lateral  abutments.    The  capsula  renalis  is  small. 

The  heart  is  a  regular  rounded  body,  without  much  distinction 
externally  between  the  right  and  left  ddes:  the  auricles  are  smooth 
and  rounded  at  the  edges,  which  correspond  with  the  shoulders  of  the 
Tentrides.  There  is  a  vena  cava  superior  sinistra.  The  pericardium 
is  attached  to  the  laige  vessels  near  to  the  heart  The  mediastinum  is 
pretty  broad. 

The  lungs  on  the  right  side  have  three  lobes,  the  middle  one  small, 
and  the  most  detadied  being  something  like  the  lobulus  medius :  the 
lungs  on  the  left  side  have  two  lobes,  or  one  lobe  with  a  deep  fissure. 
The  lobulus  medius  is  of  a  triangular  form ;  the  lower  and  posterior 
edges  are  attached  by  a  thin  membrane  to  the  oesophagus^. 

The  Opossum  IDide^his  vtrginiana,  Did.  Opossum,  and  Did, 

dorsij/era,  linn.]  • 

This  animal  is  distinct  ttcm  all  others,  so  far  as  I  know.  There  is  no 
animal  that  it  can  be  immediately  classed  with ;  excepting  it  be  a  second 
degree  from  the  monkey,  mocock,  mongoose,  and  sanguine ;  considering 
them  as  the  first  steps  from  the  monkey,  and  this  as  the  second. 

It  would  appear  that  opossums  paired,  for  an  old  male  paid  great 
attention  to  two  young  ones  that  were  put  to  him.  They  ate  firnits  of 
all  kinds. 

Mr.  Smeaton,  from  Virginia,  who  brought  me  an  opossum,  told  me 
that  he  had  two  brought  to  him  by  a  negro,  one  of  which  was  a  female 
with  young  in  the  pouch,  which  were  smaller  than  any  young  mouse 
he  ever  saw,  with  no  hair  on  them^.  This  was  in  the  month  of  Febru- 
ary ;  therefore  they  must  breed  in  the  winter. 

-  -•'  ■■!■  ■  ■■!■!  ■  --  ■■IIIHII- 

I     . 

1  [The  tongue  and  laryiix  of  the  PhalangiUa  tnUjpina  form  Ko.  1504 ;  the  male 
organs  are  Nos.  2475,  2480,  PhysioL  Series.] 

>  ["  I  haye  been  so  fortunate  as  to  ascertain  the  size  and  weight  of  several  embiyons 
immediately  after  their  exclusion  from,  the  uterus.  One  of  them  weighed  only  one 
grain !    The  weight  of  each  of  the  six  other  young  ones  was  but  litde  more  than  this. 

'*  The  young  opossums,  tmformed  and  perfectly  sightless  as  they  are  at  this  period, 
find  their  way  to  the  teats  hy  the  power  of  an  invariahle,  a  determinate  instinct ; . . . 

"  In  this  newdomicUium  they  continue  for  about  fiffy  days ;  that  is  until  they 
attain  the  size  of  a  common  mouse  {Afus  musculiis)^  when  they  begin  to  leare  the 
teats  occasionally,  but  return  to  them  again,  imtil  they  are  nearly  the  size  of  rats. 

" ....  At  the  end  of  about  fifty  or  fifty-two  days  firom  its  first  reception  in  the 
pouch  the  eyes  of  the  young  b^gin  to  open. 

"  I  have  found  that  the  same  embryon  has  increased  in  weight  531  grains  in  sixty 
days ;  that  is,  at  a  rate  of  almost  nine  grains  daily. . . .  The  animal  attains  to  nearly 
its  full  growth  in  about  fiye  months ;  but  never,  I  believe  (in  our  latitudes  I  mean), 
procreates  the  first  year  of  its  existence. 

"On  the  21  st  of  May,  upon  looking  into  the  box  which  contained  the  female 
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One  would  suspect  that  this  animal  sleeps  most  part  of  the  winter,  as 
it  has  such  large  quantities  of  fat  hoth  immediately  under  the  skin,  and 
in  the  cavity  of  the  helly,  especially  about  the  urinary  bladder. 

Whether  this  description  was  taken  £rom  a  large  American  opossum 
or  a  small  one,  I  do  not  remember ;  but^  by  comparing  it  with  one  of 
the  small  ones^  I  found  them  the  same  [vide  Preparation  No.  3759, 
Dtddphis  opossum,  linn.]. 

The  ears  are  thin,  broad,  and  round,  without  any  hair.  The  eyelids 
are  long,  and  much  in  the  direction  of  the  head:  the  pupil  is  round :  the 
cornea  is  much  larger  than  in  the  human  eye,  in  proportion  to  the  size 
of  the  eye :  the  tunica  sclerotica  is  very  thin.  The  teeth  are  most  [like 
those]  of  the  dog,  of  any ;  although  they  differ  considerably,  especially 
the  last  grinders.    The  tusks  are  thinner  than  the  dog's. 

The  OS  hyoides  is  not  attached  to  the  head  by  bony  continuity,  nor 
by  ligament. 

The  hind-feet  are  a  mixture  of  the  human  hand  and  the  foot  of  the 
toed  animals.  The  cuticle  on  the  upper  side  of  the  toes  is  scaly,  like 
the  taiL  This  form  of  foot  is  weU  adapted  for  climbing,  as  it  can  grasp 
like  the  chameleon.  The  nails  are  similar  to  the  dog's.  The  great  toe 
of  the  hind-foot  is  more  of  a  thxmib  than  a  toe,  as  it  is  in  many  monkeys ; 
but  it  has  no  nail  upon  it.  The  opossum  walks  upon  the  sole  as  far 
as  the  08  oalcis,  like  tiie  monkey,  bear,  &c« 

The  male  opossum  has  a  small  tendency  to  a  pouch  on  tiie  belly. 

The  tail  seems  not  to  serve  as  a  rudder  for  progressive  motion,  but  to 
serve  for  a  fifth  foot ;  for  the  animal  can  coil  it  up  in  a  very  small  com- 
pass, and  the  skin  is  what  may  be  called  ^  ecaliform,'  or  like  that  of  a 
raf  8  tail :  it  has  but  littie  hair,  excepting  at  the  root:  the  scales  are 
similar  to  those  of  the  beaver,  only  not  so  large.  This  is  what  is  called  a 
*  eaudaprehensiUs.' 

The  hair  of  the  body  is  of  different  kinds,  aco(ading  to  its  situation ; 
on  the  trunk,  neck,  shoxdder,  and  thighs,  the  hair  is  long,  not  thick,  of 
two  kinds.  On  the  legs  it  is  shorter,  stronger,  and  smootiier,  as  also 
darker;  there  is  but  little  on  the  feet,  and  none  on  the  soles.  The 
colour  of  the  skin  varies :  generally  it  is  of  a  lightish  grey,  but  is  darker 
in  some  parts,  viz.  on  the  legs  and  toes,  and  is  white  on  the  soles  and 
tips  of  the  toes :  it  is  of  a  dark  grey  colour  at  the  attachment  of  the 
scrotum* 


opomom,  I  found  tiiat  she  bad  jurt  excluded  from  her  uterus  tewen  embryoiiB»  the 
smallert  of  which  acaroely  weighed  one  grain,  another  barely  two  grains,  and  the 
remaining  five  (taken  together)  exactly  leren  grains." — Barton  in  'Annals  of  Philo- 
Bophy/  yL  (1823)  p.  349.  "  Facts,  Obseryations  and  Coi\ieotures  relatiye  to  the 
generation  of  the  Opossum."    See  also  my  art  "M^rsupialia,"  iam,  Ht,  p.  320.] 
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Ab  the  she  one  has  a  false  beUy,  for  the  oonyeyance  of  her  young,  it 
may  be  reasonably  supposed  that  she  does  not  make  any  sort  of  nest  for 
the  young;  but  that  she  carries  them  from  place  to  place. 

In  its  genitals  the  opossum  partakes  both  of  the  quadruped  and  bird ; 
for  its  testes  are  in  the  usual  place^  but  the  penis  is  within  a  small 
orifice  just  at  the  termination  of  the  anus;  and,  when  it  is  pulled  out, 
it  inverts  a  little  part  of  the  anus :  the  rectum  is  turned  down,  as  it 
were,  from  the  tail  to  join  the  p^iis.  What  the  position  of  the  penis 
is  when  erected  I  cannot  say ;  but  it  seems  to  be  backwards,  or  at  least 
at  right  an^es  with  the  body.  If  so,^  they  most  copulate  tail  to  tail, 
and  the  situation  of  the  penis  with  respect  to  the  testicles  or  scrotum 
would  make  this  very  probable;  for,  let  us  suppose  that  the  penis  is 
turned  forwards  in  the  time  of  erection,  it  must  come  directly  against 
the  testicles,  for  the  scrotum  wiU  be  directiy  against  the  mouth  of  the 
vagina^;  or  it  may  be  supposed  that  they  copulate  similar  to  a  bird,  or 
probably  like  the  rat  or  rabbit,  which  are  somewhat  different  from  the 
common  quadruped ;  althou^  in  these  two  ft^nimitla  the  testicles  are  not 
so  pendulous,  and  are  by  the  sides  of  the  penis* 

The  penis  is  forked  at  the  end,  and  the  urethra  opens  at  the  union  of 
the  two  forks,  and  a  groove  is  continued  from  the  urethra  along  each 
fork,  like  the  groove  in  birds.  The  testicles  are  very  pendulous,  the 
scrotum  hanging  by  a  small  neck :  it  is  white,  while  the  skin  of  the 
attachment,  or  neck,  is  grey:  but  this  varies  in  difPerent  opossums. 
The  tunica  vaginalis  testis  does  not  communicate  with  the  abdomen, 
being  in  that  respect  as  in  man.  The  tunica  vaginalis  is  of  a  dark  grey 
colour  (in  one  at  least).  The  epididymis  is  attached  to  the  testide  by 
a  broad  and  very  thin  transparent  membrane ;  as  also  is  the  vas  deferens 
to  the  epididymis.  K  it  was  injected  with  quicksilver,  the  ducts  coming 
from  the  testicle  would  be  very  plain  to  be  seen.  There  are  no  vesieuk^ 
seminales.  The  ureters  open  very  near  the  opening  of  the  urethra,  and 
are  therefore  very  near  to  each  other:  the  urinary  bladder  opens  into 
the  urethra,  which  is  of  a  singular  construction.  That  part  which  is 
between  the  bladder  and  scrotum,  which  is  called  *  membranous '  part, 
is  about  4  inches  long :  it  seems  to  be  twisted ;  it  is  thick  in  its  cavity, 
but  particularly  so  near  the  bladder.  It  would  seem  to  be  made  up  of 
two  kinds  of  substances;  for,  on  looking  on  it,  one  is  dark,  the  other  is 
light  brown ;  yet  both  are  glandular.  The  dark  substance  is  divided  by 
the  light  brown  into  portions ;  one  at  the  opening  into  the  bladder, 

^  [In  the  coitus  of  the  kangaroo,  which  waa  *more  canino,*  I  noticed  that  the 
scrotum  was  obliterated  by  the  retraction  of  the  testes,  which  appeared  to  be  foroibly 
compressed  against  the  marsupial  bones  of  the  male. — Philosophical  Transactions, 
1834,  p.  334.] 
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which  is  about  half  an  inch  long ;  the  other  portion,  which  is  aboat 
2  inches  long,  unites  the  brown  part  to  the  penis,  but  becomes  thinner 
in  its  coats  towards  the  penis :  the  light  brown  part  is  thicker  in  its 
coats  than  the  other,  which  makes  a  kind  of  swell  at  this  part. 

The  crura  penis  are  not  attached  to  the  pubis,  as  in  many  other 
animals,  but  are  detached,  and  have  their  bodies  and  ends  surrounded 
with  a  muscle  almost  like  a  gizzard.  There  are  two  bulbs,  like  glands, 
which  are  covered  each  wif^  a  musdc.  There  are  two  '  glandes  penis,' 
and  two  large  Cowper's  glands  \ 

Quaere,  As  the  bones  from  the  pubis  esdst  in  the  male  as  well  as  the 
female,  what  is  their  use*? 

The  left  jugular  and  subdavian  veins  pass  down  on  the  left  of  the 
heart,  and  in  this  course  it  [left  superior  cava]  receives  the  vena  azygos 
of  the  left  side. 

The  liver  is  divided  into  four  lobes,  all  of  which  are  united  at  their 
bases.  The  gall-bladder  lobe  is  the  largest,  the  left  is  the  next  in  size, 
the  first  to  the  right  of  the  gall-bladder  lobe  is  the  next,  and  the  right 
of  all  is  the  least ;  there  is  no  lobulus  Bpigelii,  excepting  what  the  right 
lobe  forms  by  being  continued  a  little  way  to  the  left  of  the  vena  cava 
inferior:  the  reason  of  that  would  seem  to  be  owing  to  there  being  no 
curve  between  the  entrance  of  the  odsophagus  and  pylorus  to  be  filled 
up  by  this  lobe. 

The  ducts  of  the  liver  are  the  cystic,  which  is  straight,  the  hepatic 
and  the  common  duct,  which  is  pretty  long,  and  which  enters  the  duo- 
denum about  an  inch  and  a  half  from  the  pylorus ;  which  would  be,  in  the 
human  subject,  5  or  6  inches,  as  the  animal  is  not  so  laige  as  one's 
hand' from  which  this  description  was  taken*.  There  were  vessels, 
besides  the  common  duct,  filled  with  bile,  between  the  liver  and  a  gland 
lying  behind  the  duodenum :  they  had  valves  that  hindered  a  return  of 
the  bile  to  the  liver. 

The  ooBophagus  is  about  2  inches  in  length  below  the  diaphragm. 
The  stomach  is  globular,  not  oblong,  as  in  the  human  subject ;  and  the 
oesophagus  enters  about  the  middle  between  the  two  ends,  more  like 
that  of  a  hare,  or  animals  of  the  vegetable-feeding  kind^. 

The  duodenum  passes  to  the  right,  and  then  down ;  but  soon  crosses 
the  spine  to  the  left,  where  it  becomes  loose  as  common ;  it  is  therefore 
not  so  long  as  in  most  quadrupeds,  yet  has  a  mesoduodenum.  The  ileum 
terminates  in  a  colon  on  the  right  side  as  in  the  human  subject.    The 

»  [Hunt  Prepa.  Physiol.  Series,  Nos.  2471,  2472,  2473,  2479,  2481.] 

>  [See  PhU.  Tnms.  1834,  p.  334.] 

3  [Probably  the  Didelpkis  doragera,  Phjs.  Series,  No.  3777.] 

«  [Hunt.  Prep.  PhysioL  Series,  No.  541.] 
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csecom  is  moderately  long  and  straight.  In  another  sabjeot  it  was  benty 
having,  in  one  part,  a  little  bridle  or  meeocadcom.  The  smali  intestines 
axe  pretty  laige,  bnt  short. 

The  colon  passes  np  the  right  side,  then  across  and  down  the  left  to 
the  pelvis :  but,  as  the  caBcmn  and  colon  have  no  attachment  bnt  by 
mesentery,  the  colon  is  therefore  moveable,  by  which  its  sitaation  and 
course  become  various. 

The  anus  in  the  female  appears  like  the  termination  of  the  vagina  in 
most  quadrupeds,  such  as  the  sheep,  sow,  &e.  Bat,  from  compaiing 
this 'description  with  others,  I  suppose  this  is  rather  accidental,  owing 
to  the  mode  of  contraction  of  the  parts,  than  a  natural  fonnatian.  There 
are  two  bags,  one  on  each  side  of  the  anus,  having  long  small  ducts, 
which  open  by  two  small  points  dose  to  the  verge  of  the  anus. 

The  epiploon  is  attached  to  the  stomach,  spleen,  pancreas  and  duo- 
denum, as  in  the  dog.  There  was  little  or  no  fat  in  it,  althou^  the 
animal  itself  was  very  tat,  which  fat  is  of  the  flaky  kind. 

The  spleen  and  pancreas  are  much  as  in  a  dog,  only  that  tiie  huge 
pancreas  is  somewhat  larger,  because  the  little  pancreas  is  obliged  to 
be  less  on  account  of  the  shortness  of  the  duodenum,  or  the  quick  turn 
of  that  gut. 

The  kidneys  are  oonglobate\  The  capsula  renalis  is  attached  to  the 
vena  cava  on  the  right  side ;  on  the  left  it  is  prominent,  not  flat  as  in 
the  human.    The  urinary  bladder  is  large  and  loose. 

Female  Organs  of  ChneroHon. — The  opening  of  the  vagina  is  dose  to 
the  anus,  and  indeed  would  seem  to  be  within  its  verge;  only  it  is 
capable  of  being  pushed  out,  in  the  form  of  a  round  protuberance,  with 
a  dimple  in  it,  like  the  oviduct  of  a  laying  hen ;  but  this  will  vary 
according  as  the  anus  is  drawn  in  more  or  less. 

A  very  little  way  within  the  vagina  is  the  ditoris,  which  is  forked, 
or  rather  consists  of  two  small  pyramidal  bodies  standing  across  the 
vagina,  pointing  outwards.  From  them  a  rugous  hollow  goes  to  the 
mouth  of  the  true  vagina :  within,  or  rather  further  in  than  the  ditoris, 
is  a  sulcus. 

From  thence  goes  up  the  vagina,  whidi  is  longitadinally  ridged.  About 
2  inches  up  it  divides  into  two,  each  passing  a  little  outwards  from  the 
other,  and  when  they  have  passed  for  about  an  inch  in  length,  each 
opens  laterally  into  a  bag  which  lies  on  its  inside. 

This  bag  is  full  of  rugaa;  from  the  inner  edge  of  this  bag,  about  its 
middle,  w  the  os  tincae  of  one  side,  or  horn,  of  the  uterus.  The  Fallo- 
pian tube  passes  along  a  membrane  whidi  makes  a  kind  of  bag  for  the 
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ovarium^  and  upon  the  inner  edge  of  this  is  the  fimbria*  The  oYaiium 
is  a  iBat,  dark-colonred  body^ 

Quaere,  As  there  are  two  yaginse^  in  the  female,  at  the  upper  part  of 
the  common  vagina  which  go  in  a  particular  manner  to  the  uterus, 
does  the  forked  penis  in  the  male  suit  these,  and  does  the  stream  of 
sem^i  divide,  and  then  go  along  the  groove  of  each  fork,  as  in  a  fowl? 

Within  the  pouch  or  false  belly  are  the  nipples,  six  in  number,  three 
on  each  side*.  There  is  a  bag  at  eadi  side  of  the  anus,  placed  beyond 
the  bones  of  the  pelvis,  the  rectum  extending  fcurther  on  under  the  tail. 
It  contains  two  kinds  of  matter ;  one  a  fluid,  the  other  a  kind  of  sedi- 
ment which  seems  not  soluble  in  the  other.  These  bags  open  by  small 
ducts  just  at  the  vei^ge  of  the  anus,  where  the  rectum  terminates  in  the 
skin. 

An  Opossum  [Didelphis  Hunteri,  Waterhouse*]. 

This  animal  is  of  the  size  of  a  small  rat,  but  is  brown,  like  a  mouse. 
Its  head  terminates  on  all  sides  equally  to  the  tip  of  the  nose :  its  fore- 
feet are  those  of  a  rat,  mouse,  &c.,  but  the  great  toe  of  the  hind-foot  is 
a  thumb,  as  in  the  monkey,  or  large  opossum.  Its  tail  is  not  so  long 
as  the  rat's,  but  is  stronger,  and  does  not  taper  to  the  end  so  gradually, 
terminating  in  a  pretty  thick  end :  its  motion  is  a  flexion  of  the  under- 
side, so  as  to  throw  itself  into  spirals  for  clasping.  The  hair  is  much 
longer  on  the  upper  surface  of  the  tail  than  the  under  sur&ce.  It  has 
seven  nipples  situated  on  the  lower  part  of  the  belly;  not  so  much 
between  the  thighs  as  in  the  cow,  mare,  &c. ;  six  of  these  nipples  are  as 
it  were  set  in  a  circle,  and  the  seventh  is  in  the  centre  of  the  whole. 
From  the  size  of  the  nipples  it  is  probable  she  had  had  young  very 

I  lately,  but  there  was  no  appearance  of  a  pouch. 

!  The  oesophagus  is  about  half  an  inch  long  below  the  diaphragm. 

The  stomach  is  a  roundish  pouch,  having  a  very  short  small  end,  so  that 
the  pylorus  is  very  near  the  ossophagus.    The  duodenam  passes  to  the 

'  light  and  then  down,  having  a  mesentery :  it  becomes  more  fixed  to  the 

back,  and  then  loose,  forming  jejunum  and  ilemn,  both  of  which  are 
but  short.  The  mesentery  is  pretty  loose  and  narrow.  The  ileum 
passes  into  the  caecum  upon  the  light,  and  pretty  high  up ;  the  ceecum 
is  similar  to  the  large  opossum's.    The  colon  passes  almost  immediately 

1  [Hunt.  F^p6.  Nos.  2735—2738,  and  No.  2738  a,  the  deBcription  of  which  suppliee 
the  answer  to  the  question  that  follows  in  the  text. — ^PhysioL  Catal.  toL  iv.  p.  154.] 

3  [The  Hunterian  Preparation,  PhysioL  Series,  No.  3795  {Diddphia  opoaattmf 
linn.),  shows  seren  nipples,  one  in  the  centre  and  three  on  each  side. — ^Physiol. 
CataLvoLv.  p.  210.] 

'  [The  specimen  Is  preserved  in  spirits  in  the  Natural  History  Series  of  the 
Hunterian  Collection.    See 'Naturalists' library,' toI.  xi.  p.  110.] 
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down  to  the  rootimiy  both  of  which  have  a  ligameat>  and  probably  one 
at  the  attachment  of  the  mesocolon  and  rectum. 

The  stomach  was  pretty  tail,  in  the  contents  of  which  I  foond 
feathers,  hair,  wings,  and  l^gs  of  insects,  and  either  the  skins  of  insects 
or  scales  of  lizards  or  snakes ;  but  most  probably  of  insects  only.  The 
pancreas  has  the  conmion  stractnre,  viz.  a  long  one  across  tbe  root  of 
the  mesentery,  and  a  short  one  in  the  mesoduodennm.  The  epiploon 
is  attached  to  the  stomach  forwards,  to  the  duodenum  on  the  right,  to 
the  pancreas  or  root  of  the  mesentery  behind,  and  to  the  diaphragm  on 
the  left. 

The  liver  is  divided  into  three  lobes,  the  right  of  which  is  sabdinded 
into  two,  besides  smaller  fissures,  and  has  the  vena  cava  entering  it : 
the  middle  lobe  has  the  ligamentum  rotundum  entering  the  substance  \ 
The  gall-bladder  is  imbedded  in  a  fissure  on  the  under  surface :  the 
lobulusBpigeliiiias  one  end  behind  the  Uttle  epiploon,  the  other  on  the 
right  of  the  entrance  into  this  cavity.  The  spleen  is  a  long  body  on 
the  epiploon.  The  kidney  is  conglobate,  with  one  long  mammilla  that 
passes  into  the  ureter*. 

The  heart  is  oblique,  as  in  the  human  subject;  with  a  longyena 
cava  inferior,  and  two  yenie  cav»  superiores. 

The  lungs  have  two  lobes  on  the  right  side,  one  lobe  on  the  left  side, 
and  a  pretty  large  lobe  between  the  heart  and  diaphragm,  belonging  to 
the  right.  The  vagina  may  be  said  to  begin  within  the  veige  of  the 
anus  in  the  contracted  or  natural  state  of  the  parts,  and  passes  on  in  a 
straight  line,  but  terminates  in  a  large  bag;  which  bag  terminates  at 
its  most  distant  end  in  two  obtuse  ends,  each  of  which  has  a  little 
lateral  chamber :  the  inside  of  this  bag  is  granulated.  There  are  two 
ora  tincffi ;  or  the  horns  of  the  uterus  open  separately  into  this  bag  by 
projecting  orifices,  one  on  each  side  of  the  angle  of  the  division  of  the 
two  obtuse  ends  of  the  bag.  The  horns  are  pretty  large  and  convo- 
luted, becoming  laiger  towards  their  most  distant  ends,  terminating  in 
the  Fallopian  tubes,  which  pass  on  the  meso-Fallopian  or  capsula  ovarii, 
and  open  by  two  fringed  edges  near  the  ovarium  on  the  edge  of  the 
capsule ;  this  is  large  or  wide  at  the  mouth.  Theovaria  are  flat  bodies. 

The  Tafoa  Tata  [Dasyuna  Tafa,  Geoff. :  Phoicogale  penieiUaia, 

Temm.]  • 

This  is  a  small  animal  of  the  size  of  a  rat,  with  very  much  the 


1  [This  would  indicate  a  moro  prolonged  uterine  gestation  in  the  poudileat 
opossoms  t^n  in  other  marsupials.] 
>  [Hunt  Prep.  Physiol.  Series,  No.  1227.] 
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appeaiance  of  the  martin  cat,  but  hardly  so  long  in  the  body  in  pro- 
portion to  its  size.  The  head  is  flat  forwards,  and  broad  from  side  to 
side,  especially  between  the  eyes  and  ears :  the  nose  is  peaked,  and 
projects  beyond  the  teeth,  which  makes  the  upper  jaw  appear  to  be 
considerably  longer  than  the  lower :  the  eyes  are  pretty  large ;  the  ears 
are  broad,  especially  at  their  base,  not  becoming  regularly  narrower  to 
a  point  nor  with  a  very  smooth  edge ;  having  a  small  process  on  the 
concave  or  inner  surface  near  to  their  base. 

It  has  long  whiskers  from  the  sides  of  the  cheeks,  which  b^gin  for- 
wards, near  the  nose,  by  small  and  short  hairs,  and  become  longer  and 
stronger  as  they  arise  nearer  to  the  eyes.  It  has  veiy  much  the  hair 
of  a  rat ;  to  which  it  is  similar  in  colour ;  but  near  to  the  setting  on  of 
the  tail  the  hair  is  of  a  lighter  brown,  forming  a  broad  ring  round  it. 

The  fore  limbs  are  shorter  than  the  hind,  much  in  the  same  propor- 
tion as  in  the  rat ;  but  the  hind  limbs  are  more  flexible.  There  are 
five  toes  to  the  fore-feet ;  the  middle  one  is  the  longest ;  the  others 
falling  off  on  each  side  nearly  equally,  but  the  innermost  toe  is  rather 
the  shortest.  They  are  thin  from  side  to  side:  the  nails  are  pretty 
broad  laterally,  thin  at  the  base,  not  very  long,  but  sharp.  The 
animal  walks  on  its  whole  palm,  on  which  there  is  no  hair.  The  hind- 
feet  are  pretty  long,  and  have  five  toes :  what  answers  to  our  great  toe 
is  veiy  short  and  has  no  naU ;  the  next  is  the  longest  of  all,  the  rest 
falling  off  gradually  to  the  outer  toe.  The  shape  of  the  hind-toes  is  the 
same  as  in  the  fore-feet,  as  also  the  nails :  it  walks  nearly  on  the  whole 
foot  or  sole.  The  tail  is  long  and  covered  with  long  hair,  but  not  all 
of  the  same  colour. 

The  teeth  of  this  animal  are  somewhat  peculiar;  different  £rom  any 
yet  known :  the  mouth  is  foil  of  teeth.  The  lower  jaw  is  narrow  in 
comparison  to  the  upper,  more  especially  backwards,  which  allows  of 
much  broader  grinders  in  the  upper  jaw,  where  they  project  consider- 
ably over  those  in  the  lower:  the  cuspidati  [premolars]  oppose  one 
another :  the  upper  piercers,  or  holders,  go  behind  those  of  the  lower : 
the  second  class  of  incisors  in  the  lower  jaw  overlap  those  of  the 
upper,  while  the  two  first  in  the  lower  go  within  or  behind  those  of  the 
upper.  In  tlus  jaw,  before  the  holders,  there  are  four  teeth  on  each 
side  [incisors],  three  of  which  are  pointed ;  the  point  standing  on  the 
inner  surface,  and  the  two  front  ones  are  longer  than  the  two  behind, 
stand  more  obliquely  forwards,  and  appear  to  be  appropriated  to  a  par- 
ticular use.  The  holders  [canines]  are  a  little  way  behind  the  last  fore- 
teeth :  to  allow  those  of  the  lower  jaw  to  come  between ;  they  are  pretty 
long ;  the  cuspidati  on  each  side  become  longer  and  lai^r  towards  the 
grinders :  they  are  points  or  cones  placed  on  a  pretty  broad  base.    There 
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are  four  giinderB  on  each  side ;  the  two  iniddle  are  the  Largest^  the  last 
the  least :  their  base  is  a  triangle^  having  one  angle  obtuse  and  two 
acate.  Their  base  is  composed  of  two  soifEU^es,  an  inner  and  an  outer, 
divided  by  processes  or  points ;  it  is  the  inner  that  the  grinders  of  the 
lower  jaw  oppose  when  the  mouth  is  regularly  shut.  The  lower  jaw 
has  three  fore-teeth  or  incisors  on  each  side,  the  first  considerably  the 
largest,  projecting  obliquely  forwards;  the  other  two  of  the  same 
kind,  but  smaller ;  the  last  the  smallest.  The  holder  in  this  jaw  is  not 
so  large  as  in  the  upper  jaw,  and  is  dose  to  the  incisor :  there  are  three 
cuspidati,  the  middle  one  the  largest,  the  last  the  least.  They  are 
cones  standing  on  the  base,  but  not  on  its  middle,  rather  on  its  anterior 
side.  There  are  four  grinders ;  the  two  middle  are  the  largest,  rosier 
quadrangolar ;  each  has  a  high  point  or  cone  and  a  smaller  one  on  the 
outer  edge,  and  three  smaller  points  on  the  inner  edge. 

It  is  impossible  to  say  critically  what  the  various  forms  of  these 
teeth  are  adapted  for,  till  we  have  the  general  principles  of  teeth.  In 
the  front  we  have  what  may  divide  and  tear  ofP;  behind  those  we  have 
holders  or  destroyers ;  behind  these,  such  as  wiU  assist  in  mashing,  as 
the  grinders  or  carnivorous  teeth  of  the  lion  (sectorial  or  camassial 
teeth) ;  last  of  all,  there  are  grinders  to  divide  parts  into  smaller  por- 
tions, as  in  the  graminivorous ;  and  the  articulation  of  the  jaw  in  some 
d^ree  admits  of  all  these  actions  \ 

^  [A  oomparuon  of  the  loreigoiiig  descriptioii  with  the  jaws  and  teeth  of  a  Pkas-  * 

cogale  (see  No.  1884,  Osteological  Series,  Miu.  Coll.  Chir.),  cannot  fail  to  impreBS 
the  comparer  with  Hunter's  faculties  of  accurate  and  minute  description.  It  was 
probably  without  parallel  at  the  time  when  it  appeared  in  print  (White's  Journal, 
&c.,  1790,  p.  281).  The  nature  of  the  teeth,  as  now  understood  and  admitted,  is 
shown  by  tiie  formula : — 

.  4—4       1— I       8—3  _  4—4       j^a 
»  8Z5»  ^  l=T»i'8=i'  **  4=4  =^- 

Hunter's  *  second  daas  of  incisors'  haTO  been  called  the  ^latwal  incisors*  by  ICr. 
Waterhouse  (Nat-  Hist  of  Mammalia,  8yo,  1845,  p.  404) :  Hunter  notices  that 
« the  two  front  incisors  of  the  upper  jaw  are  longer,"  and  Mr.  Waterhouse  remarks 
that  Phaacogah  peniciUata  differs  from  some  other  species  "  in  haying  the  foremost 
of  the  three  lateral  incisors  of  Ihe  upper  jaw  the  largeslf'  (ib.) ;  Ihe  number  of  the 
paremolars,  termed  'cuspidati'  by  Hunter,  from  their  shape,  shows  that  the 
'  Tapao  Tafa'  was  a  PhoKogale,  not  a  Da^fwrusj  in  which  genua  the  premolars  are 

|=?  instead  of  tr-r.    It  was,  however,  referred  by  Geoifroy  St  Hilaire  to  his  genus 

Da^fwrus ;  but  Temminck  regarded  the  Ba^fUTtu  Tafa^  Qeoff.,  as  a  doubtful  species, 
remarking  **  elle  n'a  point  6t6  vu  depuis  par  auoun  naturaliste :"  and  Lesson  sua- 
pects  it  to  be  founded  on  the  immAture  state  of  the  spotted  dasyure  {Ikuywna 
viverrimusy  Geoff.).  The  hinder  half  of  the  body  of  the  tapao  ta£i,  described  by 
Hunter,  is  preserved  in  Fhys.  Series,  No.  3758,  to  show  the  morsupium  and  teats, 
which  are  eight  in  number,  arranged  in  a  circle;  the  tail  is  that  of  the  Pkancoffole 
penidUata  of  Temminck.  The  dentition  is  adapted,  like  that  of  JHdeiphU^  for  such 
food  as  Hunter  found  in  the  stomach  of  the  small  opossum  described  at  p.  266.] 
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The  oesophagus  as  it  passes  down  the  thorax,  espedallj  near  the 
diaphragm,  has  a  hroad  thin  mesooesophagos.  The  stomach  is  pretty 
glohular:  the  (Bsophagos  enters  about  its  middle.  The  duodenum 
passes  out  on  the  right,  being  attached  to  the  common  mesentery  at 
the  very  b^inning ;  it  passes  down  loosely  on  the  right,  and  is  con- 
tinued into  the  jejunum  without  any  inteiruptbn  of  attachment,  and 
this  is  continued  into  ileum,  colon,  and  so  on  to  the  rectum,  without 
any  distinction,  being  one  continued  gut,  and  on  one  continued  mesen- 
tery :  however,  we  may  suppose  where  the  jejunum  begins  by  there 
being  a  slight  doubling  of  this  membraue.  The  whole  gut  is  very 
short,  not  quite  three  times  the  length  of  the  body  and  head  of  the 
animal :  they  appear  to  be  more  like  the  viscera  of  a  lizard.  There  are 
eight  nipples  placed  between  the  thighs  nearly  in  a  circle ;  they  have 
rather  a  loose  skin,  making  a  ridge  round  them,  but  I  think  hardly 
sufficient  to  make  a  pouch ;  however,  it  is  probable  this  may  increaBo 
at  the  time  of  uterine  gestation,  because  they  have  the  two  [marsupial] 
bones. 

The  liver  has  four  lobes  with  l^e  lobulus  Spigelii,  which  is  very  small. 
The  left  lobe,  as  also  the  next,  or  middle  one,  are  the  largest ;  ti^e  third 
is  the  next  in  size,  and  the  fourth,  or  right,  is  the  smallest,  having  two  long 
processes.  The  gall-bladder  is  in  the  fissure  of  the  middle  lobe,  where  I 
imagine  the  umbilical  vein  entered,  although  I  could  not  find  it.  The  two 
large  lobes  are  attached  by  a  number  of  long  adhesions  to  the  diaphragm ; 
but  whether  natural  or  diseased  I  cannot  say.  The  pancreas  is  very 
thin,  has  several  branches  in  the  beginning  of  the  mesentery  on  the 
tight,  and  one  process  goes  to  the  left  in  the  attachment  of  the  stomach 
to  the  mesentery  on  the  left,  forming  a  kind  of  epiploon.  The  epiploon 
is  a  thin  membrane,  attached  forwards  and  to  the  right,  to  the  stomach, 
pylorus,  and  duodenum ;  backwards  to  the  root  of  the  mesentery ;  and 
towards  the  left  to  the  stomach  again,  being  continued  into  itself,  in 
which  is  the  spleen.  The  spleen  is  so  small  that  at  first  I  was  not  cer- 
tain it  was  one.    The  kidneys  are  conglobate. 

The  anus  and  vagina  have  but  one  opening;  the  vagina  is  long, 
which  is,  I  believe,  common  to  the  bladder  and  uterus  its  whole 
length ;  for  I  believe  the  opening  of  the  urethra  is  as  high  as  the 
OS  tincae.  There  are  two  horns  to  the  uterus,  but  whether  they 
arise  from  one  common  uterus,  or  whether  there  be  two  ora  tinca3, 1 
am  not  certain.  The  urinary  bladder  is  pretty  high  up,  and  is  pen- 
dulous. 

The  tongue  is  not  globose  at  its  base:  the  epiglottis  is  continued 
round  to  the  tips  of  the  arytenoid  cartilages ;  the  whole  being  Hke  the 
mouth  of  a  tube  cut  slantingly.    The  lungs  have  two  lobes  on  the  right 
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side^  besides  the  oentxe  lobe ;  and  on  the  left  side  only  one  lobe.  The 
jngolar  and  sabcLamn  vein  on  the  left  side  fonn  a  left  vena  ca?a 
superior. 

[Class  Ay£S. 

Order  Raptokes^] 

The  birds  of  this  order  live  principally  upon  animals  which  they 
catch  and  kill^  and  are  generally  obliged  to  eat  or  swallow  the  hair  or 
feathers,  especially  of  those  which  are  veiy  smaU,  such  as  mice  or  the 
smaller  birds ;  but  more  especially  the  first ;  they  are  also  obliged  to 
swallow  the  bones  of  such  food.  These  parts  of  animalB  are  indigest- 
ible ;  and  therefore  must  either  pass  along  with  the  other  ezorementi- 
tious  matter,  or  be  thrown  up  by  the  mouth:  this  last  way  is  that 
which  is  used.  Those  of  the  eagle-kind,  I  beUeye,  first  kill  their  food 
by  their  claws,  and  then  begin  to  pluck  the  feathers,  if  it  is  a  bird, 
before  they  begin  to  eat;  but  it  is  impossible  for  them  to  be  nice, 
therefore  they  are  obliged  to  swallow  many  of  the  feathers.  If  it  is  a 
hare  or  rabbit,  they  soon  begin  to  open  a  way  into  the  side  or  chest,  and 
therefore  have  less  chance  of  eating  the  hair. 

Thb  Ooudbn  Eaolb  [AquUa  Ckryfaetag,  Cuv.], 

He  has  a  swelling  in  his  CBsophagus,  something  like  a  crop,  and  has'  a 
cavity  behind  the  oesophagus  before  it  becomes  glandular.  After  the 
third  turn  of  the  duodenum  it  passes  down  on  the  right  side,  becoming 
immediately  loose ;  then  makes  its  convolutions,  which  are  scoUoped, 

or  rather  the  mesentery,  something  in  this       i  /// / 1 '  i  \\  V     ^ 

form,  and  becomes  a  good  deal  smaller;  at  f^\l  j  1 1  \j\\C^ 
last  it  passes  upon  the  left  side,  and  is  at-  v/}  I'V^CH  m\\  i 
tached  to  the  posterior  part  of  the  stomach ;  f  U I  \  \  \\   Vw/ 

fix>m  thence  it  passes  down,  and  makes  a         ^"^     \^ 
loose  turn  on  itself,  thrown  a  little  into  convolutions,  and  then  forms 
the  rectum. 

The  length  of  the  whole  intestines  is  twice  the  length  of  the  whole 
animal,  and  four  lames  the  length  of  the  trunk. 

The  eye  is  very  large,  and  upon  its  lower  and  anterior  surface  it  does 
not  adhere  to  the  orbit ;  and  there  is  a  cavity  [orbital  air-cell,  extend- 
ing] half-round  the  eye,  like  the  cavity  round  a  stile.  This  cavity 
communicates  with  that  which  is  above  the  lower  jaw,  just  before  and 


>  [The  following  notes  ooeapied  yoL  vi.  of  Hunter's  MSS.,  entitled  *'  Of  the 
Anatomy  of  Birds."] 
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a  little  l)6low  the  eye ;  howeyer^  this  cavity  is  divided  into  two  bags, 
by  a  thin  membranous  partition  at  the  inner  canthus  of  the  eje^  which 
extends  inwards  to  the  bottom  of  the  orbit.  The  lacrymal  [Harderian] 
gland  is  placed  at  the  upper  and  interior  part  of  the  eye  near  the 
bottom  of  the  orbit,  npon  the  mosdes  of  the  eye ;  and  on  the  exterior 
and  upper  part  of  the  orbit  there  is  a  small  body  [answering  to  the 
true  lacrymal  gland  in  mammals]  which  is  glandular,  but  the  duct  I 
could  not  find^«  The  processus  ciliares  are  much  longer  than  in 
a  quadruped's  eye  of  equal  sixe.  The  vitreous  humour  of  an  eagle's 
eye  has  plainly  a  coat,  for  it  is  capable  of  being  separated  from 
the  humour  *.  The  anterior  part  of  the  first  ventricles  in  the  brain  of 
an  eagle  passes  to  [the  canal  answering  to  the  holes  in]  the  cribriform 
bone  along  with  the  olfactory  nerves,  which  are  in  this  class  of  Aiiinif^^^<^ 
very  short. 

Of  the  Abdominal  Air- Cells, — ^The  lowest,  or  that  which  is  nearest 
to  the  back,  is  the  largest,  and  is  immediately  on  the  outside  of  Hie 
membrane  which  covers  the  intestines ;  it  is  bounded  by  a  thin  mem- 
brane going  across,  the  anterior  edge  of  which  is  attached  to  the  abdo- 
minal muscles.  The  inner  edge  is  attached  anteriorly  to  the  gall-bladder, 
and  posteriorly  to  the  right  of  the  mesentery,  somewhat  higher  than 
the  above-mentioned,  also  to  the  head  of  the  kidney,  where  it  seems  to 
be  split  into  two,  one  of  which  is  attached  to  the  lower  and  anterior 
edge  of  the  lungs.  The  anterior  attachment  is  to  the  three  lower  ribs, 
and  then  down  to  the  loins.  Into  this  cell,  so  formed  by  these  two 
partitions  with  the  other  parts  of  the  abdomen,  opens  the  lower  air- 
hole of  the  lungs.  The  second  cell  is  bounded  above  by  the  third 
partition,  which  is  fixed  anteriorly  to  the  abdominal  muscles,  inwardly 
to  the  upper  part  of  the  foregoing  partition,  near  its  anterior  part,  but 
posteriorly  this  inner  adhesion  is  to  the  root  of  the  mesentery,  and  to 
the  attachment  which  the  liver  has  to  the  back :  then  the  tip  or  edge 
runs  across  tke  lower  surface  of  the  lungs,  about  their  middle,  to  the 
ribs,  then  to  the  four  last  ribs  between  this  partition  and  the  foregoing. 
The  middle  cell  communicates  with  the  middle  opening  of  the  lungs ; 
which  opening  is  close  to  the  ribs  near  the  fixtures  of  the  membranes 
to  the  ribs.  The  third  or  anterior  cell  is  bounded  downwards  by  the 
last  described  membrane  or  partition  anteriorly,  and  superiorly  by  the 
fourth  membrane.  This  fourth  membrane  is  attached  anteriorly  to  the 
inside  of  the  sternum,  inferiorly  to  the  last  described,  and  to  the  basis 
of  the  liver;  superiorly  to  the  pericardium,  and  across  from  that  to 


>  [Bat  see  p.  274,  *Bald  Bugle/] 

>  [Hunt  Prape.  PhyB.  Seme,  Not.  1796, 1797.] 
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the  anterior  edge  of  the  etemum.  This  oell  leoeiTeB  the  three  openings 
of  the  lungs.  The  above-descrihed  partition  is  common  to  this  cell, 
and  the  capsule  which  encloses  the  liver  and  oBsophagoa,  as  it  passes 
between  the  lungs  and  the  neck.  There  are  a  great  many  smaller  cells 
which  communicate  with  the  others. 

The  air-bags  in  the  abdomen  differ  from  one  another  in  different 
birds.  In  some,  as  in  the  eagle,  they  are  principally  attached  to  the 
diaphragm,  kidneys,  ribs,  &c, ;  but  in  many  others  these  membranes 
are  attached  to  the  intestines  in  many  places,  as  in  the  bittern. 

Thb  Black  Eaolb,  or  rather  a  dark  brown  with  rough  legs 
[^AquUa  Chrysaetos  in  immature  plumage]. 

The  duodenum  has  a  pretty  broad  mesentery,  like  a  loose  fold  of 
some  of  the  other  intestines :  the  jejunum  is  a  loose  intestine,  strung 
for  some  way,  on  a  deeply  scoUoped  mesentery:  it  then  passes  up 
behind  the  stomach,  adhering  to  it  and  to  the  root  of  the  mesentery ; 
next  passes  down  the  back,  and  makes  another  loose  fold  upon  itself ; 
then  it  forms  the  rectum.  The  anus  is  very  large,  and  behind  the 
doaca,  the  mesorectum  divides,  and  makes  a  cavity  like  a  pelvis.  The 
liver  has  two  equal  lobes ;  the  two  ducts  enter  at  the  termination  of 
the  duodenum,  the  hepatic  first,  the  cystic  last.  The  vein  from  the 
abdominal  muscles  does  not  enter  the  liver  at  the  edge,  but  passes  down 
below  the  heart,  and  enters  the  vena  cava  inferior  just  at  the  heart. 
The  pancreas  is  in  two  parts,  one  on  each  side  of  the  mesentery,  and 
are  short,  only  lying  between  the  beginning  and  termination  of  the 
duodenum ;  they  have  but  one  duct,  which  enters  the  duodenum  about 
an  inch  before  the  entrance  of  the  hepatic  duct. 

Thb  Dabk-bbown  Eaglb  [The  Sea-Eagle,  JTo/uiete  a/6ict220,Sav.] . 

"With  yellow  legs,  not  wholly  covered  with  feathers \  This  bird  died 
extremely  fat,  with  all  its  parts  very  sound.  The  cavity  of  the  abdomen 
was  much  larger  than  the  viscera  which  it  contained,  by  which  means 
the  different  partitions  and  cells  were  very  dear  and  observable. 

The  intestines  were  enclosed  laterally  in  a  thin  membrane,  one  on 
each  side,  the  edges  of  which  are  fixed  as  follows :  the  anterior  edge 
was  fixed  to  the  abdominal  muscles  almost  their  whole  length ;  the 
superior  edge  on  the  left  side  was  attached  to  the  middle  of  the  lower 
part  of  the  stomach,  and  was  continued  up  on  the  posterior  sur&ce  of 

^  [The  upper  part  of  the  tanras  is  plumed  in  the  sea^eegle,  and  the  entire  tarsuB 
in  the  golden  eagle.) 
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that  TiscuB  as  high  as  the  spleen ;  it  was  then  attached  to  the  left  of 
the  root  of  the  mesentery ;  the  posterior  adhesion  is  to  the  head  of  the 
kidney,  thence  down  the  back  and  loins,  along  the  veins  that  lie  on  the 
kidneys,  to  the  swelling  of  the  rectum,  along  the  side  of  which  it 
passes  to  the  anterior  adhesion.  On  the  right  side  the  superior  adhe- 
sion was,  anteriorly,  attached  to  the  gall-bladder ;  and  then  along  the 
right  of  the  mesentery  to  the.  back,  but  did  not  go  so  high  as  on  the 
left.  Between  these  two  membranes  are  contained  the  intestines  and 
the  spleen.  The  ajiterior  adhesions  on  each  side  make  something  like 
the  mediastinum ;  in  which  there  was  a  great  deal  of  fat. 

The  duodenum  is  long,  and  it  is  doubled  upon  itself  besides  the  [ordi- 
nary] fold.  The  small  intestines  are  strung  on  the  edge  of  the  mes^i- 
tery  in  a  pretty  long  scolloped  manner,  which  made  something  of  the 
appearance  of  short  folds,  some  longer  and  closer  than  others.  The 
ileum  passes  immediately  to  the  rectum,  or  rather  the  common  mesen- 
tery is  continued  directly  into  the  mesorectum.  The  csca  are  very 
short.  The  rectum  is  short ;  the  vesicula  recti  [bursa  Fabricii]  is  pretty 
large. 

The  liver  is  composed  of  two  lobes  of  equal  size,  each  of  which  is 
enclosed  in  a  loose  distinct  capsule ;  the  fiEdciform  ligament  divides  the 
lobes.  The  ductus  hepaticus  anastomoses  with  the  ductus  cystico- 
hepaticus ;  for,  by  blowing  into  the  hepatic  towards  the  liver,  the  gall- 
bladder is  inflated.  The  ducts  of  the  liver  enter  at  the  kst  turn  of  the 
r  duodenum. 

The  pancreases  are  two^  very  short,  confined  to  between  the  first  and 
last  turns  of  the  duodenum ;  there  is  but  one  duct  which  enters  the 
last  part  of  the  duodenum  \ 


Thb  Bald  Eagle   [The  American  Sea-eagle,  Haliaettu  leucoee- 
phalus,  Sav.],  or  what  is  called  ^'  The  Eagle  of  the  Sun.'' 

It  is  about  the  size  of  a  turkey,  measuring  about  2  feet  8  inches 
from  the  tip  of  the  bill  to  the  end  of  the  tail,  and  about  6  feet  from 
the  tip  of  one  wing  to  that  of  the  other.  It  is  in  general  of  a  fuli- 
ginous colour,  and  round  the  exposed  part  of  each  feather  it  is  rather 
of  a  lighter  brown,  which  is  shaded  into  the  other :  the  flight-feathers 
are  darker,  and  have  hardly  any  of  the  brown  border.  Erom  the 
exposed  parts  of  the  feathers  to  their  roots,  they  become  lighter  and 
lighter,  first  of  a  duskish  grey,  then  of  a  dirty  light  blue,  arid  after- 
wards almost  white  at  their  roots.    The  feathers  of  the  head  and  upper 


^  [The  biliary  and  pancreatic  orifices,  in  one  I  ditsectod,  were  18  inches  from 
the  pyloros,  in  ooniequenoe  of  the  eitent  of  the  duodenal  folds.] 
VOL.  n,  T 
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part  of  the  neck  are  white ;  then  become  a  little  spotted ;  and  then 
brown.  Those  of  the  tail,  or  arising  from  the  mmp,  and  a  little  above 
it,  are  white. 

The  bill  is  ezaotlj  of  a  lemon-colour;  and  is  of  the  same  colour 
with  the  nose  [cere]  of  other  eagles  or  hawks.  The  nostrils  are  f  ths  of  an 
inch  long  and  oblique ;  one  end  taming  upwards  and  inwards.  The 
ejelids  are  in  the  direction  of  the  bilL  The  iris  of  a  yellow  colour, 
pretty  much  like  that  in  the  lion  or  leopard.  In  its  anatomy  the  eagle 
is  just  like  the  kite.  The  mesenteiy  is  scolloped.  The  gland  that  I 
observed  in  the  orbit  of  the  eagle  has  its  duct  passing  forwards  on  the 
inside  of  the  os  laciymale  into  the  nose.  There  are  two  pretty  large 
puncta  lacrymalia,  situated  on  the  inside  of  the  angle  of  the  eyelid, 
not  on  the  edge. 

Thb  Ooldbn  Vulture  {^Vuliur fidvus,  Gm.]. 

The  feathers  of  this  bird  are  of  two  colours,  of  a  white  dun  and  a 
black:  the  two  rows  of  the  largest  feathers  of  the  wings  are  black, 
excepting  at  the  roots,  where  they  are  white :  those  that  arise  from  the 
thumb  of  the  wing  are  black.  From  each  shoulder  of  this  bird  arise 
two  long  feathers,  which  pass  backwards  towards  the  tail,  covering  the 
whole  feathers  of  the  back  that  are  between  them  and  the  tail ;  but 
they  are  covered  at  the  roots  by  the  feathers  of  the  neck,  Ac. :  they 
are  black  like  those  of  the  wings;  and  when  the  wings  are  either 
stretched  out  or  folded,  these  two  black  feathers  join  as  it  were  the 
black  feathers  of  the  wings,  or  make  one  continued  blackness  across 
the  body.  The  longest  feathers  of  the  tail  are  black,  and  some  of  the 
smaller  ones  upon  the  upper  sur&ce  of  the  taiL  All  those  of  the 
shoulders,  upper  part  of  the  back,  lower  part  of  the  neck,  breast  and 
thighs,  are  of  a  dun  colour,  those  of  the  neck  becoming  darker  upwards 
to  thor  termination,  where  they  are  pretty  dark  at  the  tips  but  white 
at  the  roots.  There  they  are  somewhat  smaller,  and  are  turned  both 
ways;  that  is,  the  most  superior  are  turned  towards  the  head.  All 
along  the  fore  part  of  the  neck  no  feathers  arise. 

From  the  edge  all  round  the  merry-thought  arises  a  thin  muscle 
upon  the  skin  of  the  neck  as  in  a  pigeon ;  under  this  is  a  cavity,  as  it 
were  between  the  two  cavities  [air-^cells]  of  the  meny-thought,  which 
communicates  with  the  cavity  of  the  trunk.  In  this  cavily  is  situated 
the  crop.  Upon  each  shoulder  is  another  cavity  [air-cell]  under  the 
skin. 

It  has  a  crop.  The  stomach  is  pretty  strong,  but  not  of  the  gizzard 
kind ;  it  is  almost  round,  and  has  a  small  round  tendon  in  its  middle 
about  the  bigness  of  a  farthing.    The-imGhea  is  long,  somewhat  flat- 


ASTUR  NI8US.  275 

tened,  and  10  rather  hollowed  on  the  anterior  and  posterior  surfiice. 
There  are  no  small  cartilages  at  the  diTision,  as  in  most  birds,  in  which 
they  are  somewhat  like  the  oartQages  of  the  trachea  in  other  animals, 
but  the  trachea  divides  into  narrow  rings  as  in  other  animals;  but, 
before  each  dxvision  gets  to  the  lungs,  it  becomes  quite  membranous, 
and  the  membrane  is  very  thin. 

The  folds  of  the  duodenum  are  not  closely  connected  to  one  another, 
and  I  believe  it  makes  a  turn  upon  itself  like  the  duodenum  of  the 
bald  eagle  or  kite ;  after  it  has  made  its  third  or  last  tmn,  it  paENses 
backwards,  on  the  right  of  the  viscera,  to  the  back,  then  passes  towards 
the  left  behind  the  root  of  the  mesentery  as  in  other  animals,  having 
there  but  a  short  mesentery:  it  then  becomes  a  loose  intestine,  the 
mesentery  becoming  longer  to  the  middle  of  the  gut,  then  becoming 
shorter  towards  the  termination  of  the  ileum,  where  it  becomes  a  little 
longer  again,  and  then  becoming  shorter,  where  the  gut  adheres  to  the 
posterior  part  of  the  stomach,  just  before  it  passes  down  to  the  rectum, 
before  which  it  makes  a  little  fold  upon  itself.  There  are  no  caeca. 
The  rectum  becomes  very  lai^  [at  the  doaca].  The  ducts  of  the  liver 
and  gall-bladder  enter  the  duodenum  at  the  last  turn,  very  near  one 
another*  The  pancreatic  ducts  are  two  in  number;  one  is  thick  and 
short,  coming  off  firom  the  head  of  the  pancreas,  running  across  the 
mesoduodenum  and  entering  that  gut  just  by  the  gaU-ducts :  the  small 
and  long  duct  comes  out  from  the  pancreas  at  its  middle ;  and,  passing 
as  the  former,  enters  just  by  it. 

Thb  Sparrow-Hawk  [Ashtr  Nisus,  Beehst.]. 

The  stomach  is  a  good  deal  of  the  conmion  shape,  but  is  white  and 
thin.  The  liver  and  ducts  are  as  usual  in  birds ;  that  is,  the  hepatic 
and  cystic  do  not  enter  together^  but  separately:  however,  there  is  a 
small  groove  continued  between  their  terminations,  made  of  the  doubling 
of  the  inner  membrane :  the  hepato*cystic  is  continued  into  the  cystic 
by  a  groove  on  the  inside  of  the  gall-bladder.  I  thought  that  the 
hepatic  duct,  when  near  to  the  gut,  made  a  turn  upwards  towards  the 
entrance  of  the  cystic.  The  caeca  are  very  short.  There  is  no  cavity 
at  the  end  of  the  rectum;  only  the  rectum  is  enlarged  at  that  part: 
this  was  a  hen.  The  length  of  the  intestines  is  much  the  same  in  both 
[sexes  ?].  There  were  a  vast  number  of  small  white  bodies  adhering  to 
the  inside  of  the  gut  at  the  entrance  of  the  (ducts?,  caeca?)  for  about 
3  inches  in  length  of  the  gut.  They  were  just  like  maggots  attached 
to  the  gut  by  one  end. 

t2 
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[The  Hbn-harrieb  (Circus  eyaneus^  Bechst.).] 

In  a  hawk  between  the  gos-  and  sparrow-hawksy  haying  long,  small, 
yellow  legs,  and  a  head  approaching  that  of  an  owl,  with  a  yellow  spot 
[cere]  at  the  root  of  the  hill,  there  is  a  kind  of  crop,  or  a  wideness  in 
the  oesophagus,  as  in  the  goshawk.  The  yiscera  in  general  are  as 
in  that  bird. 

The  Goshawk  [Astur  pahmbarim^  Bechstein^]. 

The  oesophagus  is  very  large  on  the  neck,  becoming  larger  and  lai^er 
downwards ;  this  serves  as  a  crop ;  for  there  was  a  great  deal  of  meat 
in  it,  which  the  bird  had  eaten  some  hours  before ;  it  then  contracts  at 
once  at  the  usual  place.  Where  the  oesophagus  begins  again  to  swell, 
then  it  is  glandular,  but  the  orifices  of  the  glands  are  smaller  than  in 
the  [proventriculas  of  the]  hen.  The  stomach  is  a  good  deal  like  thai 
•of  an  owl ;  it  is  oblong  or  pyramidal,  beginning  to  swell  as  soon  as  it 
is  got  below  the  diaphragm,  and  is  largest  at  the  lower  end  with  a  little 
bend,  and  from  the  hollow  of  the  bend  passes  out  the  duodenum.  The 
stomach  is  not  very  strong  in  its  coats ;  it  has  a  middle  tendon,  bat 
not  of  a  shining  colour;  and  the  muscular  fibres  are  white,  not  red  like 
those  of  a  gizzard.  The  inside  is  rugous  Hke  the  human  stomach,  and 
is  continued  so  into  the  duodenum  for  about  half  an  inch,  and  there 
the  rugSB  end  at  once.  The  food  was  the  same  in  the  stomach  as  in 
the  oesophagus.  The  duodenum  makes  the  first  turn,  as  in  the  common 
fowl,  and  was  filled  with  a  white  chyme.  Then  the  intestines  grow 
loose,  and,  before  they  end  in  the  rectum,  they  make  a  little  turn  on 
themselves.  The  caeca  are  not  above  -Iths  of  an  inch  long.  The  rectum 
is  about  3  inches  long,  and  opens  into  a  large  bag  which  is  more  than 
an  inch  long,  and  about  as  wide.  Its  opening  is  like  that  of  the  os 
tincse  into  the  vagina.  Above  the  rectum  there  is  a  pretty  large 
cavity.  The  ureter  passes  into  the  rectum  a  little  above  the  edge  of 
this  cavity. 

The  gall-bladder  is  round ;  the  ductus  cysticus  and  ductus  hepaticus 
enter  more  than  a  |  of  an  inch  distant  from  each  other ;  the  ductus 
cysticus  terminates  further  on  in  the  gut ;  and  on  the  inside  of  the 
gall-bladder  there  is  a  kind  of  groove  passing  between  the  cyst-hepatic 
and  cystic  ducts.  The  pancreases  are  two,  one  before  the  common  or 
intermediate  mesentery  of  the  duodenum,  the  other  behind  it ;  and 
their  ducts  do  not  enter  together  or  with  the  gall-ducts. 

^  [The  anatomy  agrees  better  with  that  of  the  buazard  (Buteo  tnUgartM,  Bechst).] 
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Of  the  Kitb  [Milvus  regalis,  Briss.]. 

The  (Bsophagos  becomes  very  large  before  it  enters  the  thorax.  The 
stomach  is  as  in  birds  of  this  kind|  and  is  pretty  large.  The  duo- 
denum makes  a  turn  and  a  half  upon  itself  and  follows  the  same 
course  throughout,  then  the  intestine  goes  on  attached  to  the  edge  of 
the  mesentery;  but,  near  the  termination  of  the  ileum,  it  makes  a 
short  fold  on  itself,  and  is  closely  connected  to  the  posterior  part  of  the 
stomach.  The  length  of  the  intestines  was  three  times  the  length  of 
the  whole  bird,  and  six  times  the  length  of  the  trunk ;  the  length  of 
the  rectum  was  3  inches ;  it  was  very  large  at  the  anus,  where  the 
small  part  terminates  all  at  once  in  a  somewhat  yalvular  way :  I  could 
not  find  any  cavity  [bursa  Fabricii]  above  the  anus.  The  liver  is  as 
usual.  The  ducts  enter  the  duodenum  where  it  comes  out  of  the  turn- 
ings. The  flesh  was  pretty  red,  but  very  tough  and  strong.  The 
muscles  of  the  neck  were  very  strong. 

In  a  blue  hawk,  or  kite  (which  birds  are  to  be  found  chiefly  in  Scot- 
land), the  toes  were  of  an  orange  colour,  so  were  the  legs;  the  bill 
and  daws  were  black.  There  is  a  crop  as  in  other  carnivorous  birds. 
The  stomach  and  the  caeca  were  similar  [to  those  in  the  hawk  tribe]. 
There  is  a  gall-bladder,  with  a  hepato-cystic  duct  which  is  of  some 
length  between  the  liver  and  the  bladder ;  this  duct  enters  obliquely, 
and  a  groove  is  continued  from  it  into  the  cystic  duct,  which  enters 
the  gut  at  the  last  turn  of  the  duodenum.  There  were  no  hepatio 
duct  or  ducts;  so  that  all  the  bile  must  pass  through  the  bladder. 
The  pancreatic  duct  entered  the  duodenum  about  an  inch  before  the 
last  turn.  The  testes  were  pretty  large,  of  a  whitish  colour :  there 
were  two  penises  as  in  a  cock  [erectile  papillary  terminations  of  the 
vasa  deferentia]. 

Thb  Hokn-Owl  \0tu8  aurita,  Ray]. 

The  oesophagus  is  long  below  the  lungs :  it  is  very  large,  and  much 
longer  than  that  of  an  eagle.  The  stomach  adheres  by  its  whole  ante- 
rior surface  to  the  abdominal  muscles ;  it  is  white,  and  in  shape  some- 
thing like  a  gizzard.  The  duodenum  passes  out  on  the  right  side,  then 
down  and  bends  up  again :  at  this  bend  the  whole  raakes  a  little  turn : 
it  passes  up  as  high  as  the  liver,  is  then  bent  aown  regain  nearer  to  the 
back :  from  this  bend  the  intestines  become  more  lOOse,  but  even  this 
loose  intestine  makes  three  folds  upon  itself,  having  a  pretty  broad 
scolloped  middle  mesentery.  The  first  fold  is  the  shortest,  the  second 
the  longest :  the  last  part  of  the  last  fold  has  tbe  two  cseca  running  on 
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each  side  of  it.  From  the  tennination  of  this  last,  which  is  close  to  the 
back,  the  gut  passes  down  the  back  and  forms  the  rectmn.  The  csoca 
are  pretty  long.  The  rectum  becomes  very  large  at  the  anus  [the  cloaca]: 
there  is  a  cavily  above  the  anus  [bursa  Fabricii]  which  communicates 
with  it. 

The  liver  has  two  equal  lobes.  The  gaU-bladder  lies  between  the 
two,  rather  to  the  right.  The  ductus  hepaticus  enters  the  last  turn  of 
the  duodenum :  the  cystic  enters  near  the  same  place,  but  &rther  <«. 
The  pancreases  are  two,  one  on  each  side  of  the  [duodenal]  mesentezy: 
there  are  two  duets ;  the  first  enters  the  last  fold  of  the  duodenum,  half- 
way between  the  first  and  second  turn;  the  second  enters  near  the  last 
turn,  about  an  inch  before  the  hepatic  duct. 

The  small  intestines  are  connected  together  by  loose  thin  membranes, 
which  are  obliged  to  be  divided  before  they  can  be  unravelled.  There 
were  yellow  stones  iu  the  rectum  at  the  anus.  The  testes  were  pretty 
large.  No  vein  enters  the  liver  at  the  edge,  as  in  the  swan.  There 
were  musdes  <m  the  tarsal  bone. 

The  membrana  nictitans  in  a  horn-owl  comes  from  above  downward 
over  the  eye.  The  eye  of  this  bird  ia  almost  directed  forwards. 
The  vitreous  humour  has  a  capsular 

Th£  Gbbat  Hobned  Owl  {Bwho  mammug,  Sibbald]. 

The  duodenum  is  as  usual  [in  birds  of  prey] :  the  jejuntmi  passes 
back,  and  then  becomes  loose ;  but  not  at  equal  distances  from  the  root 
of  the  mesoduodenum,  for  it  is  scolloped,  making  folds,  the  last  of 
which  IB  nearly  as  long  as  that  of  the  duodenum :  it  then  ends  in  the 
rectum.  The  rectum  is  very  large,  and  was  filled  with  a  fluid.  The 
cseca  are  nearly  as  long  as  the  last  turn  of  the  ileum,  and  are  about  as 
thick,  excepting  at  their  opening  into  the  rectum.  The  length  of  all 
the  intestines  was  2  feet  7  inches. 

The  kidneys  are  shorter  than  in  other  birds ;  their  upper  ends  are 
thick  and  globular,  projecting  forwards,  appearing  like  the  kidneys  of 
[mammalian]  animals. 

The  testes  were  about  so  large  ,  but  the  right  rather  less. 

They  are  of  a  pale  yellow  colour.  There  are  two  penises,  as  in  the 
common  cock,  but  they  are  somewhat  larger ;  and  seem  to  be  bifid, 
with  one  point  short.  That  part  of  the  anus  between  the  two  penises, 
with  the  edge  of  the  valvular  part  of  the  anus,  is  something  different 
from  the  rest,  enclosed  by  two  small  ridges,  one  from  each  penis  to  the 
edge  of  the  valvular  part,  converging  as  i^ey  pass,  and  terminating  in 


1  [Hunt.  Fi^.  No.  1799.    The  organ  of  hearing  is  No.  1581.] 
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two  points.  Query^  whether  or  not  this  is  the^  proper  penis,  making  a 
kind  of  groove  for  the  passage  of  the  semen  ? 

The  liver  is  bnt  small ;  the  ducts  enter  at  the  last  torn  of  the  duo- 
denmn^  about  a  |  of  an  inch  from  one  another.  The  hepatic  is  the 
first  that  enters,  and  is  the  smallest;  the  cystic,  at  the  beginning,  is 
pretty  large,  but  becomes  smaller.  The  pancreases  are  two,  at  the 
end  next  to  the  liver ;  bnt  they  imite  at  the  other  end,  which  does  not 
pass  so  low  as  the  second  turn  of  the  duodenum ;  from  that  lower  end 
of  the  pano'eas,  passes  the  duct  which  enters  the  duodenum  at  that 
party  about  an  inch  b^ond  the  second  turn.  The  abdomen  is  wider 
and  shorter  than  in  other  birds,  which  makes  the  viscera  more  compact. 

The  motion  of  the  eye  must  be  very  little,  for  the  eyeball  filled,  up 
the  whole  socket ;  so  much  so,  indeed,  that  it  was  with  difficulty  that  I 
could  extract  the  eye.  The  crystalline  humour  of  the  eye  of  an  owl  is 
almost  round ;  this  renders  this  animal  near-sighted,  which  property  is 
calculated  for  seeing  in  the  dark.  One  who  is  long-sighted  cannot  see 
objects  in  the  dark,  because  they  are  then  not  to  be  seen  at  a  distance ; 
and,  when  near,  the  eye  is  not  adapted  to  them.  The  retina  does  not 
come  so  feur  forwards  in  this  bird  as  in  many  others : — ^not  near  so  far 
forwards  as  in  the  quadruped.  This  is  probably  owing  to  the  shape 
of  the  anterior  part  of  the  eye  being  almost  a  cylinder,  and  the 
retina  comes  no  farther  forwards  than  where  the  eye  is  becoming  glo- 
bular. There  is  a  distance  between  the  anterior  edge  of  the  retina  to 
which  the  nigrum  pigmentum  is  attached,  and  the  processus  ciharee, 
making  a  circle  that  has  no  pigmentum  \ 

Of  an  Owl  [Strix  ftanmeaj  linn.  f]. 

In  an  owl  the  stomach  is  a  good  deal  of  the  common  i^ape  [in 
birds],  but  is  white  and  thin.  The  liver  is  as  usual,  as  well  as  the  ducts ; 
that  is,  the  hepatic  and  cystic  do  not  enter  together,  but  separately. 
The  cceca  were  as  long  as  in  a  hen  [common  fowl],  in  proportion  to  the 
size  of  the  body :  there  was  a  little  cavity  either  before  or  behind  the 
rectum,  as  in  a  swan  or  hen.  This  owl  was  a  cock,  and  this  cavity 
[bursa  Fabridi]  was  thrown  into  rug»*. 

1  [Hunt  Preps.  Fhys.  SeriM,  Noe.  1749, 1755, 1798.] 

<  [See  Hunt.  Preps,  of  the  bones  of  an  owl,  Phys.  Series,  Nos.  210, 211,  212  ^  of 
(he  tongue,  No.  1481 ;  of  the  eye,  Nos.  1750, 1751.] 
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[Order  Insbssorbs.] 

[Family  FI8SIR0STRE8.] 

Of  Swallows. 

Bwallows  of  each  sort  are  the  same  in  every  part  of  the  world, 
which  shows  that  they  are  birds  of  passage.  This  is  not  the  case  with 
other  birds  that  are  not  birds  of  passage ;  for  we  may  observe  that  all 
eomitries  have  their  [particular  species  of]  animals  [which]  differ  from 
those  of  another  comitry  in  some  circumstances.  Swallows  live  wholly 
on  flying  insects,  and  those  insects  are  only  to  be  found  in  hot  weather ; 
therefore,  in  a  climate  that  changes  from  hot  to  cold,  we  can  only  have 
those  insects  ia  the  hot  season ;  and  the  swallow  too  can  only  be  there 
in  those  seasons.  In  warm  climates,  where  there'  is  a  sufficient  degree 
of  heat  all  the  year  round  for  those  insects  to  live  in,  we  find  the 
swallows  all  the  year  round. 

Swallows  are  not  easily  tamed  so  as  to  live  in  a  cage ;  for  they  do  not 
peck  their  food,  when  both  they  and  their  food  are  at  rest,  but  catch  it 
when  both  are  in  motion.  This  motion  cannot  be  had  to  either  food 
or  bird  in  a  small  place :  however,  they  have  been  tamed.  Mr.  Pearson 
tamed  several  and  gave  me  one  of  them. 

Swallows  are  of  two  kinds  in  England :  one,  a  small  white-bellied 
one  ^ ;  the  other,  a  large  black  one  *.  The  white-bellied  one  catches  its 
food  in  the  heat  of  the  day ;  the  black  one  catches  its  food  nearly  in 
the  evening,  towards  dusk.  In  the  year  1764, 1  saw  a  swallow  at  the 
beginning  of  October.  In  the  forward  spring  of  1791, 1  saw  swallows 
about  the  20th  day  of  April. 

If  swallows  sleep  in  the  winter,  as  it  is  said,  it  must  be  very  different 
from  the  manner  in  which  the  bear,  dormouse,  lizards,  snakes,  &c.  do. 
i^me  of  these  really  sleep  most  of  the  time ;  the  others  are  in  a  state 
of  stupor  or  insensibility :  but  the  swallow  must  be  in  a  state  of  total 
suspense  of  animal  action,  such  as  they  say  people  are  when  in  a  trance. 
There  can  be  no  circulation,  as  there  can  be  no  respiration. 

Perfect  sleep  is  a  sus^nsion  of  sensibility ;  and  a  trance  is  a  suspen- 
sion of  simple  life. 

The  Night-rayen,  or  Goatsucker  ICaprimuIfftig  europaus]. 
A  night-raven  has  no  crop.    The  stomach  is  not  so  strong  as  a  hen's, 

^  [This  may  be  either  the  chimney -bwbUow,  Hirundo  rutiica;  or  the  bank- 
swallow,  ffir.  riparia ;  or  the  window-Bwallow,  Ifir.  urbtca.] 
'  [ThJB  is  the  swift  {Cypselus  murarius).] 
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bat  is  Btronger  than  a  jackdaw's ;  it  was  filled  with  stones  and  flies. 
The  caeca  are  about  half  the  length  of  the  animal.  It  is  of  the  swallow 
kind'. 

[Family  DENTIR0STRE8.] 

The  Butcher-Bird  [Lanius  excubitor,  Linu.]. 

The  butcher-bird  is  something  of  the  shape  and  appearance  of  a  jay^ 
and  is  about  the  size  of  a  blackbird.  Its  toes  and  claws  appear  to  be 
somewhat  more  adapted  for  laying  hold  of  objects  than  a  magpie's^  but 
not  so  much  as  a  hawk's,  when  we  allow  for  difference  in  size.  The. 
bill  seems  to  be  a  mixture  of  both ;  for  it  is  shorter  and  somewhat  more 
Jbent  than  a  magpie's,  but  is  not  so  short,  nor  yet  so  much  bent  as  a 
hawk's ;  and  it  has  two  small  processes,  one  on  each  side  of  the  upper 
mandible,  pretty  near  the  point,  as  we  see  in  some  hawks.  The  head 
is  broad  and  flat,  and  the  eyes  laige,  as  in  all  birds  of  prey. 

The  crop  and  the  stomach  are  of  the  hawk-kind :  the  duodenum  is 
as  usual :  the  other  small  intestines  are  loose :  the  rectum  is  very  short ; 
and  the  two  caeca  are  very  short  likewise.  The  termination  of  the 
rectum  in  the  cloaca  is  very  large.  The  gaU-bladder  contained  a  very 
fine  pellucid  bile. 

The  viscera  are  just  like  a  hawk's.  The  butcher-bird  is  carnivorous : 
it  killed  two  birds  before  it  died. 

[Family  C0NIR0STRE8.] 

The  Raven  [Carvus  corax,  Linn.^]. 

The  glandular  part  of  the  oesophagus  [proventriculus]  becomes  longer 
and  larger,  and  is  continued  into  the  stomach,  which  seems  to  be  only 
a  continuation  of  the  former.  The  stomach  is  like  those  of  carnivorous 
birds :  it  is  not  strong  in  its  muscular  coat,  and  is  of  a  very  pale  red. 
The  tendinous  part  is  very  small,  and  hardly  of  a  shining  colour :  the 
homy  substance  on  the  inside  is  pretty  hard,  but  is  thin. 

The  duodenum  after  it  has  made  its  third  turn  passes  back,  and  then 
towards  the  left  behind  the  stomach ;  and,  when  got  to  the  left  of  it, 
throws  itself  into  concentric  folds  on  the  mesentery,  which  is  very 
narrow  from  right  to  left,  but  is  very  long  from  the  root  to  the  most 

1  ["  OspruDulgaB  ffenere  differt  ab  Hirundinei  uti  Striz  a  Faloone,  Phakena  a 
Papilione." — ^LiimnuB,  SyBtema  Natune,  ed.  zii.  torn.  L  p.  346.] 

'  [The  skull  of  the  Bayen  isKo.  1546,  OsteoL  Series.  The  lower  larynx  is  pre- 
serred  in  Hunt  Prep.  FhynoL  Series,  No.  1161,  the  upper  larynx  and  toiigue  in 
No.  I486.] 
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distant  part ;  when  the  intestine  has  got  to  the  root  of  the  mesentery, 
(HI  the  right  side,  it  makes  a  torn  with  the  duodennm,  adheres  to  the 
pancreas  and  mesoduodenmn ;  and  when  it  has  got  to  the  beginning  of 
the  dnodenum,  it  passes  towards  the  left,  before  the  root  of  the  mesen- 
tery, adhering  to  it  by  a  mesentery  an  inch  broad ;  it  then  passes  down 
the  left  side  to  commence  the  reetnm.  The  ceeca  are  very  short,  much 
like  those  of  the  sea-gnlL  The  length  of  the  whole  intestine  is  only 
twice  the  loogth  of  the  whole  bird,  bat  five  times  the  length  of  the  tnmk. 
The  leotom  is  about  2  inches  long;  it  becomes  pretty  large  at  the 
doaca,  but  gradually  expands  from  the  esBoa  to  the  anus,  as  in  the  crow. 
The  gaU-bladder  is  pretty  lai^e.  The  ducts  of  the  liver  pass  in  at  the 
third  turn  of  the  duodenum,  separately^  but  very  dose  together,  and 
the  c3rsto-hepatic  duet  seems  as  if  it  were  continued  into  the  cystie. 
The  pancreatic  duet  passes  across  on  the  posterior  sur&ce  of  mesenteiy » 
and  enters  with  the  hepatic  The  pancreas,  on  the  posterior  side,  passes 
3  inches  further  into  the  third  turn  of  the  duodenum  than  the  entrance 
of  the  duct.  The  testes  were  very  small :  I  could  not  find  the  vasa 
deferentia,  nor  the  penis.  The  duct  of  the  gland  above  the  tail  is  very 
large,  or  rather  it  is  a  pretty  large  bag  filled  with  a  creamy  juice. 

Ths  Cbow  \^Corvu8  corane  and  C.JntgileguSf  Linn.]. 

The  stomach  is  a  little  stronger  than  a  raven's :  the  tendinous  part 
is  broader  in  proportion  to  the  bulk  of  the  stomach,  and  of  a  more 
glistening  colour.  All  the  other  intestines  presented  the  same  in  shape 
and  position,  only  that  the  mesentery  attached  to  the  small  intestine 
was  twisted  from  left  to  right  three  <»  four  times,  so  that  I  was  obliged 
to  untwist  them  to  spread  out  the  mesentery.  I  do  not  know  but  the 
raven  may  show  the  same.  The  ducts  of  the  liver  and  pancreas  were 
the  same  as  in  the  raven.  The  testes  were  smaller  than  they  were 
even  in  the  raven.  The  stomach  may  be  called  a  gizzard ;  it  has  stones 
in  it  as  usual.  This  description  was  taken  £rom  a  shot  one  [probably  a 
rook]. 

The  difference  between  a  Crow  and  a  Rook, 

One  \Corvu8  eorone,  linn.]  was  larger  than  the  other,  of  a  much  finer 
black,  and  had  more  feathers  on  the  neck.  The  bill  was  short  and 
black,  the  legs  black  and  not  strong,  nor  the  toes  long:  the  claws  were 
sharp.  The  downy  roots  of  the  feathers  were  of  a  dear  pale  or  ash 
colour.  The  stomach  was  not  strong,  yet  was  of  the  gizzard  kind :  it 
was  filled  with  stones  and  skins  of  insects.  The  two  caeca  were  very 
short.  This  was  a  female,  and  in  three  males  of  the  same  kind  the 
parts  were  similar  to  the  above. 
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The  other  was  a  black  crow  [Corvug  frugilegui].  The  flight-feathen 
of  the  wing  were  the  lightest.  The  downy  part  of  the  roots  of  the 
feathers  were  not  of  so  clear  an  ash  colour  as  the  other.  It  had  a 
longer  bill ;  the  l^s  were  stronger ;  the  toes  longer ;  the  claws  not  so 
sharp ;  and  all  these  parts  were  not  of  so  fine  a  black.  The  stomach 
was  much  the  same,  but  was  empty.  The  cseca  were  nearly  twice  the 
length  of  those  of  the  other  ^  This  was  a  male.  Both  species  had 
musdes  at  the  division  of  the  trachea'. 

A  crow  is  so  well  known  in  this  country^  that  no  one  can  mistake 
another  bird  for  it ;  therefore,  when  a  Briton  says  he  saw  and  killed 
crows  in  any  other  country,  we  must  suppose  they  were  really  crows : 
and  if  this  mode  of  reasoning  is  just,  the  crows  are  a  very  universal 
bird.  White'  writes  fiGuniliarly  of  crows  in  New  Holland.  They  are 
also  talked  of  in  America^. 

The  Cornish  Jackdaw,  or  Chough  IPyrrhocaraw  graculus, 

Temm.] . 

The  ducts  of  the  liver  are  the  same  as  in  the  guinea-fowl,  only  that 
the  cyst-hepatic  duct  opens  into  the  bladder ;  but  the  space  between 
the  entrances  of  the  two  ducts  was  a  kind  of  groove ;  so  that  the  bile 
passing  by  the  cyst-hepatio  duct  might  get  into  the  cystic  duct  without 
getting  into  the  bladder ;  it  is  much  the  same  as  in  the  guinea-cock. 
The  length  of  the  ducts  was  about  1|  inch.  The  stomach  is  like  that 
of  the  peewit,  but  there  were  no  stones  in  it.  The  length  of  the  rectum 
was  1^  inch :  the  length  of  the  cseca  was  fths  of  an  inch.  The  testes 
were  black,  and  about  so  big         .    The  spleen  was  oblong  and  lying 


^  [The  mort  obyiouB  mark  of  distinction  in  mature  birdB,  is  tbat.the  rook  ia 
bare  of  featfaera  aboat  the  baae  of  the  bill,  which  is  whitiah  and  acorfy;  bat  thia  ia 
aoqnired  by  the  habit  of  throating  ita  bill  into  the  ground  after  worma  and  inaeotay 
and  doea  not  charaoteriae  the  young  bird*  The  male  haa  a  pouch  at  the  root  of  the 
tongue,  which  may  be  obeerved  distended  with  food  at  the  breeding  aeaaon.] 

s  [All  the  Corvi  hove  five  pairs  of  muaclea  to  the  lower  larynx.] 

>  [John  White,  Esq.,  Surgeon-Gleneral  to  the  settlement  of  New  South  Wales ; 
author  of  a  *  Journal  of  a  Voyage  to  New  South  Wales,'  4to,  1790,  in  the  appendix 
of  whidli  are  Hunter's  descriptions  of  some  Australian  quadrupeda.  The  Australian 
crows  are  referred  to  the  genus  Oraeticw,'] 

*  [6h>uld  lemarka,  "It  ia  exceedingly  interesting  to  trace  the  range  of  the  mem* 
ben  of  this  genus  or  the  true  crows ;  not  so  much  on  account  of  their  wide  distribu- 
tion, aa  from  the  circumstance  of  the  form  being  non-existent  in  some  countries 
which  appear  admirably  adapted  for  their  well-being ;  thua,  while  the  species  are 
widely  distributed  OTer  the  whole  of  Europe,  Asia,  Africa.  North  America,  the  Indian 
Islands  and  Australia,  none  lure  to  be  found  in  South  America." — ^Birds  of  Australia, 

p.  llT.] 
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transTersely  in  the  common  place.    At  the  division  of  the  trachea  there 
were  many  small  muscles. 

The  Magpie  [Pica  caudaia,  Bay] . 

It  has  no  crop.  The  stomach,  in  respect  of  strength  of  coats,  is 
between  that  of  the  hen  and  the  heron.  The  testicles  were  as  large  as 
a  horse-bean,  pretty  round,  of  a  yellow  colour,  and  very  soft.  The 
thyroid  gland  is  on  the  side  of  the  trachea  at  its  lower  part. 

The  Jat  [Garrulus  glandarius,  Briss.]. 

The  viscera  of  a  jay  are  just  like  those  of  a  jackdaw;  so  are  the 
small  muscles  of  the  trachea.  They  have  a  cavity  above  the  anus  as  in 
an  owl.    This  specimen  was  a  cock. 

The  Nightingale  [Sylvia  hsdma,  linn.]. 

The  stomach  is  a  kind  of  gizzard ;  the  intestine  is  short,  but  pretty 
wide.  It  has  no  ce&cum.  There  are  muscles  at  the  division  of  the 
trachea,  but  not  strong.    [It  has  five  pairs,  as  in  all  SylviadofJ] 

The  Sparbow  [Pyryita  domestical  Cuv.]. 

"  Mr.  Cheston's  compliments  to  Mr.  J.  Hunter,  and  begs  his  accept- 
tance  of  three  views  of  a  sparrow,  which  was  killed  by  a  random  shot 
among  a  flight  of  birds  of  the  same  species  in  a  lady's  garden  at  Dursley. 
The  extraordinary  length  of  the  bill  seems  to  have  arisen  from  disease." 

The  Lakge  Wattle  Bird^  Banks  \Philedon  carunadatua,  Cuv. ; 

Merops  carunculaius,  Shaw], 

This  bird  has  no  crop.  The  stomach,  in  strength,  is  between  a 
stomach  and  a  gizzard :  the  internal  homy  coat  is  very  strong.  The 
duodenum  is  very  short ;  from  the  last  turn  of  the  duodenum  it  becomes 
a  loose  intestine,  which  then  goes  behind  the  root  of  the  Hver,  and 
behind  the  stomach,  to  the  back  of  which  it  is  attached ;  it  then  passes 
down  the  back  to  the  anus.  There  are  no  cseca.  There  is  no  enlarge- 
ment at  the  anus.    The  whole  intestine  is  short  and  pretty  large. 

The  stomach  contained  a  red  firuit  with  a  stone  in  it :  many  of  these 
stones  were  in  the  intestines  deprived  of  their  pulp.  It  has  a  gall- 
bladder. There  are  muscles  on  the  division  of  the  tradiea.  The  legs, 
toes,  and  claws  are  similar  to  those  of  the  crow  and  raven.  The  bill 
would  appear  to  come  nearest  to  that  of  the  Guinea-fowl.     The  wings 
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would  appear  to  be  of  the  commoa  fowl  kind^  viz.  hollow  or  concaye  on 
the  inside^  and  convex  on  the  outside,  and  rounded  on  that  edge  made 
by  the  termination  of  the  feathers, 

[Order  Scansoues.] 

The  Cuckoo  \^Ctundu8  canorus,  Linn.]. 

The  cuckoo  has  no  crop.  The  cdsophagus  is  pretty  Luge.  The 
stomach  is  white,  much  the  shape  of  a  kidney-bean,  and  the  tendinous 
part  is  nearest  the  concave  edge :  it  is  not  very  strong,  hardly  as  strong 
as  a  peewit's.  Its  situation  is  as  common.  In  some  cuckoos  I  have 
found  the  inner  surface  [of  the  stomach]  hairy,  and  the  direction  of  the 
hair  is  round  the  centre  tendon  on  each  side,  and  in  the  middle  of  this 
centre  there  is  a  small  fleshy  knob,  like  a  smaU  nipple^.  In  some  this 
hairy  coat  peeled  off  with  a  thin  membrane ;  in  others  it  came  off  with- 
out any  coat ;  and  in  a  hen-cuckoo  there  were  no  hairs  at  all. 

The  gall-bladder  is  very  small.  The  duodenum  is  as  conmion.  The 
jejunum  makes  a  fold  upon  itself,  which  is  pretty  large  at  the  bend ;  it 
then  makes  a  dose  fold  on  itself,  at  the  termination  of  which  com*- 
mences  the  rectum,  or  where  the  cseca  are  inserted.  The  casca  are  short 
and  small.  The  length  of  the  whole  intestines  is  three  times  and  a  half 
the  length  of  the  body  of  the  animal:  the  rectum  is  nearly  half  that 
length,  and  is  pretty  large  at  the  anus. 

It  has  no  cartOage  to  the  under  eyelid,  and  but  one  punctum 
lacrymale. 

The  cuckoo  has  yellow  legs ;  the  bill  is  dark-coloured  on  the  upper 
part,  yellow  underneath,  excepting  at  the  point :  the  mouth  and  tongue 
are  orange-coloured :  I  have  seen  cuckoos  pick  beetles  and  caterpiUars, 
and  have  immediately  shot  them  and  found  the  same  in  their  stomach. 

^  [Inft  CQckoo  in  which  I  found  the  stomach  in  this  statOi  they  were  the  distichous 
hairs  of  the  larva  of  the  tiger-moth  {Jrciia  Caja), 

Hunter,  in  adducing  evidence  of  the  regular  or  rotatory  action  of  the  gastric  muscles, 
writes : — "  The  same  motion  seems  also  to  take  place  in  the  bird-kind ;  and  of  this  the 
cackoo  is  an  *»Tiimplft ;  which,  in  certain  seasons,  living  on  caterpillars,  some  of  whom 
have  hairs  of  a  considerable  length  on  their  bodies,  the  ends  of  these  are  found 
slacking  in  the  inner  homy  coat  of  the  stomach  or  gizzard,  while  the  hairs  themselves 
are  laid  flat  on  its  surface ;  not  in  every  direction,  which  would  be  the  case  if  there 
was  no  regular  motion,  but  all  one  way,  arising  from  a  central  point  placed  in  the 
middle  of  the  homy  part ;  and  the  appearance  on  the  surface  of  both  sides  of  the 
gizzard  evidently  corresponding.  These  two  facts  prove,  in  my  opinion,  a  regular 
circular  motion  taking  place  in  the  gizzard  and  membranous  stomach ;  and,  there- 
fore, most  probably,  something  similar  is  carried  on  in  stomachs  of  aU  the  various 
kinds." — John  Hunter,  On  the  Animal  Economy,  8vo,  ed.  1837,  p.  93.] 
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BiED,  of  the  Toucan-kind,  from  Neir  HeUand^  [Scfihreps 

Australasia,  Shaw]. 

It  has  no  crop ;  the  stomach  is  rather  of  the  gixzard  kind,  bat  not 
strong ;  it  is  not  above  -l^th  of  an  inch  thick ;  the  catide  is  pretty  strong 
or  hard.  The  daodennm  is  short,  and  makes  but  one  fold  npon  itself. 
The  jejnnnm  is  also  short,  having  a  pretty  broad  mesenteiy  on  the  right 
side,  not  making  a  regular  sweep  where  the  intestine  is  attached ;  bnt  a 
scollop  or  an  attempt  to  two  little  folds  on  itself,  as — 
The  ileum  also  is  short,  makes  only  one  fold,  which 
is  about  the  centie  of  the  abdomen,  and  in  the 
dir^tion  to  the  last  fold  of  which,  are  attached  the  V"^  "^^1^ 
cssca.    The  cnca  are  pretty  long,  being  the  length  >>    '^^iii 

of  the  fold  of  the  jejunum,  and  are  pretty  thickor  wide*  The  colon,  or 
what  should  be.  called  the  rectum,  passes  directly  to  the  anus.  The  liver 
is  rather  small ;  the  left  lobe  is  rather  smaller  than  common.  Between 
the  two  lobes  are  the  cells  for  the  air.  The  pancreas  is  also  but  small : 
it  is  short,  on  account  of  the  duodenum  being  short.  The  contents  of 
the  stomadi  were  beetles,  and  a  seed  which  was  braised  and  broke. 
There  were  no  stones  in  the  stomach. 

In  the  female  were  several  yolks  of  a  pretty  lai^  sise;  it  is  therefore 
a  bird  that  hatches  several  young  ones  at  a  brood«  The  testicles  of 
ttie  male  were  pretty  large,  therefore  both  must  have  been  caught  in 
the  breeding  season.  They  are  a  pretty  plump  bird,  broad  and  short, 
with  a  short  sternum.  In  length  of  wing  and  tail  they  come  nearest 
to  the  hawk. 

The  Woodpecker  [Pietit  viridis,  Linn.]. 

The  woodpecker  has  a  very  long  tongue,  about  2^  inches,  and  often 
it  is  capable  of  being  thrown  forwards  to  that  length.  When  brought 
back  into  the  bill  it  is  enclosed  in  a  kind  of  prepuce.  There  are  muscles 
for  these  purposes ;  and  to  answer  the  motion  that  must  be  in  proportion 
to  the  length  of  the  tongue,  the  horns  of  the  os  byoides  are  made  long, 
so  that  they  pass  round  behind  the  head,  and  come  over  the  upper  part 
of  the  head  as  feur  as  the  b^:inning  of  the  beak.  At  the  end  of  the 
tongue,  which  is  very  small,  there  is  a  little  bit  of  horn,  with  which  it 
is,  as  it  were,  tipped*. 

The  Wey-neck  [Ytcnx  torqutUa,  Linn.]. 
This  bird  is  like  the  woodpecker,  by  having  no  cseca;  and  the  feet  of 

^  [Temminck  called  the  Scythrope  an  'anomalous  hombill.'] 
>  [Hunt.  Props.  Phys.  Series,  Nos.  1477—1479:  the  beak  of  the  woodpecker  is 
No.  311.] 
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both  are  alike.  The  pancreas  does  not  fill  up  the  whole  length  of  the 
fold  of  the  duodentun ;  and  its  dnots  enter  near  the  same  plaee  with  the 
biliary  duets. 

This  bird  always  turns  the  head  down  when  it  alights  on  the  trunk 
of  a  tree. 

The  Parbot  IPsitiacus^  Linn.]* 

The  tongue  of  a  parrot  is  much  thicker,  broader  and  shorter,  than  in 
other  birds,  and  the  posterior  edge  terminates  in  two  broad  wings  which 
are  larger  than  in  other  birds.  The  os  hyoides  is  shorter.  They  have 
a  crop  which  lies  on  both  aides  of  the  trachea.  The  glandular  part  of 
the  oesophagus  is  where  it  passes  between  the  lungs,  so  that  it  is  about  * 
an  inch  fipom  the  stomach,  between  which  the  oesophagus  is  yeiy  large 
and  pretty  this,  and  is  continued  into  the  stomach. 

The  stomadi  is  yery  small,  about  the  strength  of  a  jackdaw's ;  it  was 
filled  with  stones,  and  the  homy  coat  thrown  into  wrinkles,  but  it  is 
not  very  hard.  The  intestines  are  all  folded  go.  one  another  like  the 
duodenal  fold,  which  is  the  laigeet,  and  the  ends  of  some  folds  lie  within 
others.  They  have  no  cseca.  The  rectum  is  enlarged  at  the  anus: 
there  is  a  small  cavity  above  the  anus.  The  length  of  the  intestines  is 
4  feet  6  inches.  The  length  of  the  bird  was  one  foot.  It  has  no  gall- 
bladder, but  two  hepatic  ducts  which  communicate  in  the  liver,  and 
enter  the  duodenum  as  the  cystic  and  hepatic  do  in  common.  The 
testes  were  veiy  smalL 

The  Macaw  IMacroceraUj  YieilL]  • 

The  stomach  or  gizzard  is  about  as  stnmg  as  a  crow's,  with  stones  in 
it.  The  duodenum  is  as  u^aaL  The  jejunum  and  ileum  are  folded 
upon  themselves,  making  three  different  bundles.  The  jejunum  passes 
from  the  last  turn  of  the  duodenum  backwards,  then  downwards  for 
some  way,  and  is  folded  up  upon  itself  to  the  root  of  the  mesentery 
[first  bundle].  From  thence  it  goes  to  make  another  turn,  but  not  upon 
the  last  described,  but  a  distinct  one,  which  makes  the  second  bundle. 
After  making  the  new  fold  it  passes  to  the  first,  and  makes  a  second 
fold  upon  that,  but  not  such  a  long  one.  From  thence  it  goes  to  the 
second  bundle,  and  makes  a  second  fold  up<m  that  like  the  former. 
Then  it  comes  to  the  first  bundle  and  makes  a  third  fold  upon  it,  in 
length  between  the  first  and  second ;  so  that  it  goes  alternately  from 
one  to  the  other.  After  making  the  third  fold  upon  the  first  bundle,  it 
makes  a  pretty  long  fold  upon  itself  distinct  from  the  others,  which 
makes  the  third  bundle.  The  last  of  this  fold  adheres  closely  to  the 
right  side  of  the  gizzard,  then  passes  backwards  to  the  back,  and  then 
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along  the  back  to  the  anus,  which  is  yery  large.  There  is  no  oaecnmy 
and  no  gall-bladder.  There  are  two  hepatic  dacts,  which  enter  the 
duodenum  near  its  last  turn,  about  fths  of  an  inch  from  one  anotiier ; 
they  communicate  with  one  another  in  the  liyer ;  for  by  blowing  into 
one  it  filled  the  other.  The  muscles  at  the  lower  end  of  the  trachea 
are  as  in  the  parrot,  d^.^ 

[Order  Easoees.] 

The  Pigeon  [Columba  Uvia,  Briss.  ?]. 

It  has  no  gall-bladder.  It  has  two  hepatic  ducts,  one  large,  the 
other  small :  the  large  one,  which  is  the  shortest,  enters  the  duodenum 
just  at  its  bend  at  the  stomach ;  the  small  one,  which  is  considerably 
longer,  passes  down  between  the  two  folds  of  the  duodenum,  and  enters 
that  gut  in  the  middle  between  the  bend  and  the  termination.  The 
pancreas  is  situated  as  usual,  having  its  anterior  end  passing  backwards 
to  be  attached  to  the  spleen :  it  likewise  has  two  ducts,  one  of  which 
enters  the  duodenum  very  near  the  long  hepatic  duct,  the  other  passes 
upwards  and  enters  the  duodenum  near  the  termination  of  that  gut, 
where  the  biliary  and  the  pancreatic  ducts  commonly  terminate.  There 
are  two  small  caeca  as  in  a  dove. 

The  Dove  [Columba palumbus,  Linn.]. 

The  dove  has  a  very  large  oesophagus,  and  has  a  crop ;  the  stomach 
IB  very  strong*.  The  caeca  are  small  and  short.  The  intestines  made 
three  folds  on  one  another :  the  first,  the  duodenum ;  the  second,  a  little 
fiirther  on  and  larger;  the  third,  near  the  rectum  and  smaller.  The 
length  of  the  rectum  in  the  Dove,  Partridge,  and  Butcher-Bird,  is  nearly 
the  same  in  proportion.  The  testicles  were  very  small,  and  of  a  whitish 
colour.     In  two  others  the  testes  were  of  this  size  . 

Comparison  between  a  Dove  [Columba  pdumbuSf  Linn.]  and 

A  Pigeon  [Columba  Uvia,  Briss.]. 

The  liver  is  the  same  in  each,  the  right  much  the  largest,  and  comes 
much  lower  than  the  left ;  but  not  higher.  The  pancreas  is  just  the 
same :  the  anterior  one  is  divided  into  two  and  lies  lower  than  the 
posterior  one,  as  low  as  the  bend  of  the  duodenum ;  the  posterior  passes 
up  higher  than  the  anterior  one,  and  its  upper  end  is  hollowed  by  the 
lower  end  of  the  spleen,  which  is  yellow  in  the  dove  and  red  in  the 


^  [The  Prittacida!  hare  three  pain  of  inferior  laryngeal  muscles.] 
«  [Hunt.  Prep.  Phye.  Seriea,  No.  527.] 
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pigeon.  The  duodenum  is  nearly  the  same^  only  that  the  pigeon's  does 
not  run  so  parallel  as  the  dove's ;  for  the  last  fold  is  a  little  loose  or 
seipentine. 

The  duodenum  of  the  pigeon,  after  its  third  or  last  turn,  passes  to 
the  hack,  then  the  intestine  makes  a  turn  down  to  the  pelvis,  but  is 
folded  up  again  upon  itself  to  the  root  of  the  mesentery,  connected  by  a 
very  thin  membrane  that  has  no  vessels  upon  it :  from  thence  it  makes 
another  fold  which  takes  up  nearly  its  whole  length,  but  is  somewhat 
particular,  for  the  guts  are  closely  connected  together,  yet  the  mesentery 
is  a  broad  membrane  behind  them,  common  to  both,  and  having  on  edge 
that  has  no  gut  attached  to  it,  along  which  pass  the  branches  of  the 
mesenteric  artery :  this  fold  is  very  much  convoluted.  When  the  in- 
testine has  got  to  the  root  of  the  mesentery  again,  it  makes  another 
turn  for  about  5  or  6  inches  long ;  at  the  beginning  of  which  there  is  a 
small  one.  [The  dove  has  not  this.]  Now  that  it  has  got  to  the  root 
of  the  mesentery  for  the  third  and  last  time,  it  passes  back  on  the  left 
of  the  mesentery  to  the  back,  then  passes  down  to  the  colon  or  rectum ; 
and  indeed  the  whole  from  the  root  of  the  mesentery  to  the  anus  may 
be  called  the  rectum.  The  cavity  behind  the  anus  [bursa  Eabricii]  is  very 
thick,  and  seems  to  be  wholly  glandular,  of  the  conglomerated  kind. 
The  ducts  of  the  Hver  are  two,  as  usual ;  the  large  and  short  one  enters 
the  duodeniun  near  the  stomach ;  the  small  and  long  one  is  about  the 
middle  of  the  last  fold,  midway  between  the  second  and  third  turns. 

The  pancreatic  ducts  are  three.  One  from  the  inferior  lobe  of  the 
anterior  pancreas,  passes  upon  the  gut,  and  enters  in  its  fore  part  a 
little  way  above  its  second  turn.  The  second  duct,  from  the  lower  end 
of  the  superior  lobe  of  the  anterior  pancreas,  passes  along  the  mesentery 
and  enters  the  duodenum  near  the  former,  but  at  the  place  where  the 
mesentery  is  fixed.  The  third  passes  from  the  lower  end  of  the  posterior 
pancreas,  and  enters  pretty  near  the  third  bend  of  the  duodenum,  some 
way  above  the  insertion  of  the  small  duct  of  the  liver.  All  these  three 
ducts  pass  into  the  gut  just  between  the  second  and  third  fold.  The 
internal  membrane  of  the  crop  in  both  is  very  thin  and  smooth  ^ 

A  Bbazil  Dove. 

It  has  a  crop.  The  stomach  is  like  that  of  the  common  fowl :  the 
duodenum  is  as  common :  the  jejxmum  makes  a  long  fold  upon  itself, 
the  two  parts  being  very  closely  connected  to  one  another,  and  it  is 

'  [Hunt  Prep.  No.  526.  The  change  l^utt  takes  place  in  the  character  of  the 
internal  membrane  of  the  crop  during  the  breeding  season  is  shown  in  Prepe.  Nos. 
3737 — 3741 ;  and  described  in  the  '  Animal  Economy/  8to,  p.  124.] 
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rolled  up  upon  itself  in  a  circular  form:  then  the  intestine  makes 
another  shorter  torn  upon  itself,  and  afterwards  goes  to  form  the  rectum. 
There  is  no  caecum.    The  liver  is  divided  into  two  lobes. 

[So  far,  I  examined  the  parts  of  a  small  East  Indian  dove,  and  found 
them  agree :  this  was  a  hen*dove :  the  following  I  could  not  observe.] 
There  is  no  gall-bladder.  One  of  the  biliary  ducts  enters  the  duodenum 
within  a  I  of  an  inch  of  the  stomach.  A  pancreatic  duct  enters  the 
duodenum  near  the  third  turn.  The  situation  and  shape  of  the  spleen 
were  as  usual.  The  testicles  were  very  large  and  close  to  one  another. 
The  two  penises  were  just  as  in  the  common  fowL 

A  White  Dove. 
It  had  no  gall-bladder,  but  two  biliary  ducts ;  one  very  large,  the 
other  very  small :  the  Luge  one  enters  the  duodenum  just  in  the  first 
turn,  dose  by  the  gizzard,  as  in  the  Brazilian  dove ;  the  small  one  enters 
the  duodenum  about  an  inch  before  the  last  turn.  The  pancreatic  ducts 
enter  at  the  last  turn  of  the  duodenum.  By  blowing  into  the  large  one 
it  fills  up  the  small  one,  which  dilates  <2ie  duodenum.  It  has  the  cwo 
small  csDca,  as  in  other  doves. 

The  Large  Blub  Crowned  Pigeon,  from  the  East  Indies 

[Lophyrus  coronatus,  V ieillot] . 
The  CBBophagus  is  large  between  the  mouth  and  the  crop :  the  crop 
is  large,  bulging  out  laterally  as  in  the  common  pigeon  ^  the  OBSophagus 
between  crop  and  stomach  is  smaller  and  stronger  in  its  coats  than 
the  other.  These  divisions  of  the  canal  may  be  called  ^  oesophagus  supe- 
rior'  and  'inferior.'  There  are  two  rows  of  glands*  arising  from  the 
beginning  of  the  lower  oesophagus,  and  gradually  losing  themselves  in 
the  oesophagus  as  they  pass  down.  The  gizzard  is  extremely  strong,  and 
its  homy  lining  is  very  strong  at  its  two  muscular  ends ;  it  is  frirrowed 
on  its  inner  surface,  and  cross-fdrrowed  with  less  deep  grooves.  The 
duodenum  passes  out  as  usual  towards  the  right,  makes  a  bend  down- 
wards for  5  inches  in  length,  and  is  then  bent  up  upon  itself  as  high  as 
the  former :  the  intestine  then  leaves  the  duodenum  at  this  first  turn 
downwards  towards  the  back  on  the  right,  and  passes  behind  the  former 
or  duodenum,  and  may  now  be  called  jejunum,  as  it  becomes  a  loose 
intestine :  this  is  about  8  or  9  inches  in  length,  having  a  pretty  broad 
mesentery ;  the  termination  of  which  loose  part  is  at  the  root  of  the 
mesentery,  and  thence  it  sets  out,  forming  a  long  fold  upon  itself  near 
a  foot  in  length,  not  above  -|ths  of  an  inch  distant  from  one  another : 
this  Ibid  is  united  by  cellular  membrane  loaded  with  &t ;  besides  which 

1  [Hunt.  Prep.  Phjs.  Series,  No.  525.]  '  [lb.  No.  583.] 
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it  haa  a  mesentery  common  to  both,  which  being  shorter  than  that 
connected  to  the  intestines,  throws  the  intestines  into  an  irregular 
sweep.  Along  the  loose  or  unconnected  edge  of  the  common  mesentery 
pass  the  blood-vessels,  throwing  out  their  branches  laterally  along  the 
mesentery  to  the  intestines.  This  fold  of  the  intestine  is  again  folded 
upon  itself  so  as  to  shorten  it;  but  these  folds  are  not  attached.  The 
intestine,  after  having  made  this  fold  upon  itself,  sets  out  from  the  root 
of  the  mesentery  a  second  time,  and  makes  another  ^diich  is  about  6  or 
7  inches  in  length,  and  a  good  deal  similar  to  the  duodenal  fold,  and 
about  half  an  inch  distant :  in  the  centre,  between  the  two,  pass  the 
blood-vessels,  ramifying  laterally  into  the  two  portions  of  intestines. 
After  finiwhing  this  last  turn  the  intestine  passes  dovm  the  back,  and 
may  be  called  rectum.  The  setting  off  of  the  two  last  turns,  as  also  of 
the  rectum,  is  from  the  root  of  the  mesentery.  At  the  anus  there  is  a 
considerable  reservoir.  This  account  of  the  intestine  corresponds  very 
much  with  the  pigeon  (vide  Comparison  between  the  dove  and  pigeon, 
page  288). 

There  is  no  caecum.  The  pancreas  is  a  single  body,  bent  or  folded 
upon  itself  at  the  upper  part,  or  it  is  made  up  of  two  bodies  united  at 
the  upper  part,  lying  in  the  folds  of  the  duodenum ;  one  portion  upon  one 
side  of  the  uniting  mesentery  of  the  duodenum,  the  other  on  the  other 
side.  The  anterior  portion  becomes  larger  downwards ;  and  sends  from 
near  its  lower  end  two  ducts  which  pass  to  the  duodenum  after  that 
gut  has  finished  its  two  turns,  and  enter  it  close  to  one  another,  near 
an  inch  frx)m  the  entrance  of  the  duct  of  the  liver.  This  posterior 
pancreas  sends  a  duct  up  to  the  duodenum,  about  an  inch  before  that  gut 
terminates  in  the  jejunum  which  enters  the  duodenum  there. 

The  liver  is  divided  into  two  nearly  equal  lobes.  There  is  no  gall- 
bladder. There  are  two  hepatic  ducts  which  come  out  of  the  porta  of 
the  Hver ;  one  a  little  towards  the  left,  the  other  a  little  towards  the 
right:  that  from  the  left  is  the  larger.  They  pass  in  between  the 
two  folds  or  turns  of  the  duodenum,  closely  connected  to  one  another, 
and  are  continued  down  between  these  folds  to  the  lower  curve :  that 
nearest  to  the  left  enters  the  duodenum  hardly  half  an  inch  beyond  that 
bend,  (dose  by  the  lower  duct  from  the  anterior  pancreas. 

The  contents  of  the  crop  were  tinged  of  a  yeUowish  green,  but  had 
no  bitter  taste ;  the  mucus  adhering  to  them  had  the  same  colour.  The 
contents  of  the  gizzard  were  of  a  pretty  dark  green,  and  very  bitter. 
The  gizzard  was  full  of  stones.  The  contents  of  the  beginning  of  the 
duodenum  was  of  a  yellowish  green,  but  not  bitter  to  the  taste.  The 
contents  of  the  jejunum  were  ash-coloured,  both  before  the  entrance  of 
the  biliary  ducts  and  after.     The  trachea  is  flattened;  [its  transverse 
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section]  is  an  oval  near  to  the  head,  becoming  flatter  and  broader  down- 
wards, the  division  having  no  muscles  at  its  division^ 

The  ovarium  is  a  little  round  granulated  body,  placed  at  the  root  of 
the  mesentery,  or  the  beginning  of  the  mesorectum,  upon  a  yellow  body 
which  may  be  supposed  to  be  the  capsula  renalis.  Some  of  the  ova 
were  whitish,  while  the  others  were  black,  which  gave  the  whole  a  grey 
colour*. 

This  bird  agrees  very  much  with  the  pigeon. 

The  Guan-Bird  \_Penelope  cristataj  Merrem] . 

This  bird  is  about  the  bigness  of  a  common  pheasant,  and  in  figure 
and  shape  it  is  a  good  deal  like  that  bird.  It  is  black,  but  has  some 
white  feathers  upon  its  breast. 

Its  head  and  bill  are  a  good  deal  of  the  pheasant-kind ;  it  has  some 
long  feathers  upon  the  top  of  the  head,  like  the  silver  cock.  Its  throat 
has  something  like  hair  growing  from  it,  but  very  thinly.  This  naked 
part  is  red,  and  the  skin  is  a  little  doubled,  resembling  the  same  part 
of  a  turkey-hen.  The  legs  are  of  a  dark  red,  and  the  daws  are  some- 
what longer  and  more  bent  than  those  belonging  commonly  to  gramini- 
vorous birds.    They  rather  resemble  those  of  a  crow. 

The  trachea,  before  it  enters  the  breast,  is  doubled  upon  itself,  lying 
upon  the  lower  end  of  the  clavicle,  almost  as  low  as  the  anterior  end  of 
the  keel,  rather  upon  the  right  side  of  the  breastbone ;  having  a  muscle 
which  arises  from  the  lower  point  of  that  bone,  and  runs  forwards  along 
the  crista  of  the  sternum  on  its  right  side,  and  is  inserted  into  the  bend 
of  the  trachea.  It  is  probable  that  the  trachea  is  often  brought  more 
into  a  straight  direction  by  the  turns  or  position  of  the  head ;  when  so 
altered  this  muscle  will  draw  the  trachea  into  its  right  position  again. 

The  oesophagus  is  very  long,  becoming  larger  and  larger  downwards, 
but  does  not  seem  to  terminate  ia  a  regular  bag  like  a  crop  ;  it  becomes 
contracted  where  it  passes  through  the  thorax,  and  then  terminates  in 
the  stomach,  which  is  a  continuation  of  the  oBSophagus,  becoming,  as  it 
were,  larger  and  thicker  in  its  coats.  The  strength  of  the  stomach  is 
much  like  that  of  the  peewit's :  its  tendinous  part  is  but  very  small. 

The  duodenum  is  pretty  thick  or  wide,  and  its  fold  upon  itself  is  but 
short ;  about  2  inches  in  length.     In  another  which  I  examined  it  was 

*  [The  sfemo-thyroideiy  after  gaining  the  trachea  to  pass  to  the  stemnm,  send  off 
a  narrow  slip  on  each  aide  the  trachea,  to  be  inserted  in  the  membrane  between  the 
lowest  tracheal  ring  and  the  first  ring  of  the  hronchia.  There  are  a  few  fibres  in  the 
same  situation  in  other  o  lumbicUB^  showing  an  affinity  to  the  /naessores.] 

2  [Hunt.  Prep.  Phys.  Series,  No.  2727.] 
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longer,  about  3  inches  in  its  fold  or  doubling.  It  now  makes  a  sweep 
backwards  on  the  right,  where  it  receives  the  ducts  of  the  liver.  After 
it  has  made  this  last  turn  it  becomes  a  loose  intestine,  which  is  only 
attached  to  the  mesentery  behind  the  duodenum  and  stomach,  to  which 
it  is  attached  near  the  beginning  and  end  of  the  duodenum,  likewise  to 
the  upper  end  of  the  pancreas  that  is  between  them.  From  thence  the 
gut  passes  upwards  behind  the  gizzard,  as  also  behind  the  root  of  the 
mesentery,  to  which  it  is  attached  pretty  firmly,  and  then  begins  to 
make  a  turn  downwards,  where  it  is  joined  by  the  two  cseca,  which  are 
slender  and  hardly  3  inches  in  length  \  These  three  guts  pass  a  little 
way  down,  and,  where  all  three  join,  the  rectum  commences,  and  passes 
straight  on  to  the  anus. 

The  distribution  of  all  these  parts  is  exactly  similar  to  that  in  the 
common  fowl.  The  cseca  were  filled  with  a  mucus  as  dark  as  ink, 
about  the  consistence  of  thick  cream:  there  was  none  of  it  in  the 
rectum  nor  in  the  other  intestine :  this  must  have  been  secreted  in  the 
caeca,  but  for  what  purpose  I  cannot  say. 

All  these  intestines,  excepting  the  caeca,  are  larger  than  is  commonly 
to  be  found  in  such  a  sized  bird.  The  mesentery  is  more  loaded  with 
fat  than  is  commonly  to  be  found  in  birds.  In  the  second  guan  bird 
there  was  no  fat;  the  mesenteric  vessels,  contrary  to  those  of  the 
human  or  quadruped,  pass  down  upon  the  left  mesentery.  The  intes- 
tine is  rather  shorter  than  is  commonly  to  be  found  in  birds:  the 
whole  intestines  were  not  much  more  than  four  times  the  length  of  the 
body ;  and  twice  the  length  from  head  to  foot.  The  testicles  are  very 
small  and  black.  There  is  but  one  penis,  which  is  pretty  long,  of  a 
pyramidal  figure,  somewhat  flattened,  a  good  deal  the  shape  of  the 
tongue,  but  more  pointed ;  it  is  bent  inwards  towards  the  gut,  and  upon 
the  external  or  convex  side  there  are  little  protuberances  whose  apices 
are  turned  towards  the  base,  something  like  those  upon  the  tongue  of  a 
lion.  The  situation  of  this  penis  is  just  upon  the  inside  of  the  verge  of 
the  anus,  adhering  as  it  were  to  the  valvular  part.  This  bird  has 
nothing  of  the  granivorous  kind  belonging  to  it,  except  the  bill ;  for  its 
oesophagus  is  large  and  has  no  crop ;  its  stomach  is  not  of  the  grani- 
vorous kind ;  its  caeca  are  not  so  long  as  those  of  the  granivorous :  its 
talons  are  considerably  longer :  its  flesh  is  solid  and  red :  it  has  very 
black  eyes,  <kc. 

The  ducts  of  the  liver  I  could  not  examine  perfectly,  as  I  had  previ- 
ously cut  off  the  liver.  I  found  a  hepatic  duct  and  a  cystic  duct,  but 
could  not  find  a  hepato-cystic  duct,  and  the  hepatic  and  cptic  ducts 


*  [Hunt.  Preps.  Phys.  Soiiee,  Nob.  687,  688.] 
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pa88  into  the  daodeaiun  before  the  duodenum  makes  its  hat  torn  just 
opposite  its  beginning.  The  gall-bladder  was  divided  into  pretty  nearly 
equal  portions ;  or,  in  other  words,  there  were  two  of  them,  having  a 
duct  passing  between  them  about  fths  of  an  inch  in  loogth ;  both  lie 
upon  the  duodenum,  as  common  ^ 

Ths  Tubkbt  IMekaffris  Galhpavo,  Linn.]. 

The  nigrum  pigmentnm  is  both  on  the  outedde  and  inside  of  the 
choroid  coat :  the  outer  pigment  is  intermixed  with  the  uniting  cellular 
membrane :  the  inner  is  a  distinct  coat'. 

The  Guiitba  Fowl  [Numida  Mekoffris,  Linn.] . 

The  guinea-fowl  has  a  crop,  the  other  parts  of  the  alimentary  canal 
areas  in  the  swan;  the  ducts  of  the  liver  are  as  in  the  heron,  only  that 
they  unite  before  they  enter,  and  join  the  duct  of  the  pancreas.  [But 
see  the  more  careful  dissection  which  follows.]  The  colon  was  fiUed 
with  the  white  urine  its  whole  length.  One  of  the  cnca  was  inverted 
into  the  colon  by  a  kind  of  volvulus. 

On  evening  the  body  I  found  all  the  viscera  covered  with  a  white 
substance  like  chalk  that  had  been  a  little  wetted ;  the  heart  and  peri- 
cardium were  the  same ;  so  were  aU  the  joints,  and,  in  short,  every 
cavily  in  the  body.  I  found  the  kidneys  of  a  most  beautifdl  cdour, 
spotted  with  white,  and  the  natural  colour  of  the  kidneys.  This  white 
was  the  uriue  which  had  filled  aU  the  ciypt»,  and  from  them  some  (^ 
the  tubuH  ;  but  there  was  very  little  of  it  in  the  ureters,  and  none  of  it 
in  the  rectum.  This  urine  was  of  the  same  ccmsistence  with  the  white 
stuff  in  the  cavities  of  the  body,  and  I  do  imagine  it  was  a  deposit  of 
uiine  in  aU  the  cavities  in  the  body  from  a  wrong  tmn  given  to  the 
secretion.  I  conclude  that  this  animal  did  not  evacuate  urine,  from 
none  being  found  in  the  rectum  and  but  little  in  the  ureters.  What  is 
the  state  of  the  urine  in  gouty  people,  or  do  they  make  less  than 
common?  Can  we  caU  this  a  kind  of  gout?  The  urine  from  this 
account  is  first  deposited  into  the  cryptsd,  and  then  the  tubes  take  it 


^  [Hunt  Prep.  Fhys.  Series,  No.  817.  The  deeoription  of  this  preparation  states 
that  "  The  gall-bladder  is  of  a  remarkablj  elongated  and  tortuous  fixpm.  The 
hepatic  dnot,  being  greaUj  dilated,  resembles  a  second  gall-bladder." — ^Physiol. 
Catalogue,  4to,  vol.  L  p.  241.] 

'  [Phys.  Series,  No.  1748.  Hunter  has  also  left  tlie  following  preparations  of  the 
anatomy  of  the  turkey : — ^the  giaard,  No.  528 ;  the  kidney,  No.  1 196 ;  the  coloured 
rete  muoosum,  Nos.  1880, 1881.] 
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from  them.    This  I  oould  see  plainly  was  the  case  in  this  kidney; 
therefore  should  he  ready  to  think  it  was  so  in  all. 

In  a  goinea-cocky  after  carefdlly  dissecting  the  ducts  of  the  liver, 
they  appeared  as  foUows : — ^the  ductus  hepaticns  passes  on  hy  the  right 
side  of  the  gall-hladder,  adhering  to  it^  to  the  intestine;  the  ductus 
cysticus  arises  from  a  little  pouch  on  that  part  of  the  hladder  that 
adheres  to  the  liver :  this  pouch  communicates  with  the  bladder  by  a 
small  hole,  and  into  this  pouch  enters  the  cyst-hepatic  duct.  From 
this  structure  we  see  that  there  must  be  regurgitation  even  into  the 
cyst-hepatic,  for  the  bile  must  come  into  this  pouch,  and  then  it  can 
either  go  on  to  the  gut,  as  in  the  human^  when  it  has  got  into  the 
ductus  communis,  or  it  may  be  thrown  into  the  bladder ;  so  that  here 
is  the  same  mechanism  as  in  the  human  subject,  or  what  answers  the 
same  end;  and  besides  this  mechanism,  there  is  what  is  called  the 
hepatic  duct  in  the  bird. 

I  could  see  but  one  pancreatio  duct,  and  that  and  the  two  biliary 
ducts  entered  by  one  orifice  only  through  the  inner  membrane,  though 
by  distinct  ones  through  the  outer.  The  length  of  the  Me-ducts  was 
about  two  inches.  The  csBca  were  very  long,  and  rather  wider  than  a 
code's.  This  animal  died  of  a  seeming  disease  in  the  head,  for  it  began 
to  swell  about  the  eyes. 

The  Argus  Pheasant  {^Phasianus  Arffus,  Linn.]. 

The  viscora  of  tius  pheasant  are  similar  to  those  in  the  common  fowl, 
excepting  that  the  duodenum  is  considerably  longer.  There  is  a  crop ; 
the  gixzard  is  strong :  the  duodenum  is  long,  passing  down  on  the  right 
and  then  making  a  sweep  towards  the  left :  the  jejunum  and  ileum  are 
loose  intestines  strong  on  the  right  and  lower  edge  of  the  mesentery ; 
and  the  ikum  before  its  termination  passes  up  behind  the  others, 
towards  the  posterior  surfjaoe  of  the  root  of  the  mesentery ;  being  in 
this  passage  attended  by  the  two  CBOca  one  on  each  side,  united  to  the 
ileum  by  a  narrow  mesocaecum.  At  this  part  the  intestine  is  attached 
to  the  root  of  the  mesentery,  and  to  the  baek ;  and,  where  the  two 
ceca  open  into  the  gut,  commences  the  rectum,  at  which  part  there  is 
a  band ;  the  rectom  passes  down  the  back.  The  liver,  spleen,  and  pan- 
creas are  as  usual. 

The  Golden  Pheasant  [Phasianua ptcfus^JAnu,^. 

In  the  golden  pheasant  the  ducts  of  the  Hver  enter  the  duodenum  at 
the  last  turn ;  the  pancreatic  duct  enters  at  the  same  place.    The  intes- 
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tines  are  88  in  the  hen.    The  testes  were  black,  and  theie  aie  two 
peniseSy  as  in  a  cock. 

The  Pabtridob  \_PenUx  cirierea,  Ray]. 

A  partridge  has  a  crop:  the  viscera  are  just  like  a  fowl's.  The 
rectum  is  about  5  inches  long;  and  the  csBca  each  4  inches.  The 
length  of  the  whole  intestine  was  one  length  and  a  half  of  the  bird. 
The  ovaria  were  white.  Its  flesh  was  veiy  red,  and  it  has  bones  for 
tendons  in  the  legs.  The  testicles  are  black.  The  redness  of  the 
cheeks  is  owing  to  the  colour  of  the  rete  mucosum ;  for,  by  steeping  the 
chin  in  water  until  the  cuticle  comes  ofi^,  it  is  found  like  a  red  paint 
between  it  and  the  cutis. 

Norway  partridges  feed  in  the  winter  upon  the  buds  of  trees  or  shrubs, 
and  the  small  stalks  on  which  these  buds  stand. 

[Order  Cdbsores.] 

Thb  Ostrich  [SinUhio  camelus,  Linn.]. 

The  ostrich  is  very  weak  everywhere,  excepting  in  his  legs.  As  the 
anterior  parts  of  the  body  are  of  no  nse,  excepting  what  immediately 
concerns  the  economy  of  the  animal,  it  is  there  extremely  weak ;  but 
as  the  legs  are  its  support,  also  its  offensive  and  defensive  weapons,  and 
as  its  whole  progressive  motion  is  by  walking  or  running,  everything 
relating  to  them  is  strong. 

The  gait  of  this  bird  resembles  that  of  the  camel  very  much :  the 
motions  of  the  head  are  very  like  also ;  but  that  may  be  owing  to  the 
ength.  of  the  neck  in  each :  their  lying  down  is  also  much  alike ;  for 
both  lie  down  on  their  breast,  so  that  there  is  a  hard  part  on  the  breast 
of  each,  whose  fat  is  like  that  upon  the  sole  of  the  foot  in  men.  The 
ostrich  has  another  pad  on  the  pubis  (which  bones  are  united  together 
in  the  ostrich  ^),  so  that  he  rests  upon  two  points,  viz.  the  breast  and 
pubis,  with  his  two  legs  laterally  folded  parallel  to  the  body,  so  as  to 
rest  upon  the  whole  tatBus. 

The  feathers  are  rot  so  Arm  as  in  most  other  Inrds,  nor  so  dose-set 
upon  one  another.  The  lateral  plumes  are  very  soft,  long,  and  not  at 
all  dose ;  something  like  those  of  a  peacock's  tail  ^.  The  skin  on  the 
sole  of  the  foot  is  studded  with  homy  processes,  about  a  |  of  an  inch 
longy  thicker  than  four  or  five  bristles,  parallel  to  one  another,  and 
very  thickly  set ;  so  that  the  ends  of  them  seem  to  make  a  rough  sur- 

^  [See  the  skeleton,  Hunterian  Ostoological  S^es,  No.  1362.] 
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face  for  walking  on  \  It  has  a  nail  on  the  outer  or  little  toe.  A  liga- 
mentous elastic  substance  lies  between  the  skin  of  the  toe  and  tendon, 
serving  as  a  kind  of  cushion^. 

Both  ejelids  move  equally,  and  both  have  muscles.  The  ligamentous 
substance  that  connects  the  eyelid  to  the  brim  of  the  orbit  all  round  is 
very  strong  and  distinct ;  strong  at  its  attachment  to  the  orbit,  beco- 
ming thinner,  and  is  at  last  lost  insensibly  in  the  lid.  There  is  but  one 
tarsal  cartilage,  which  belongs  to  the  imder  eyelid,  and  is  not  near  the 
breadth  of  the  eyelid ;  it  is  a  round  piece  of  cartilage  about  the  big- 
ness of  a  hal^nny,  situated  in  the  middle  of  the  lid,  not  coming  dose 
to  the  edge  of  the  eyeKd,  so  that  the  remainder  of  this  lid  and  the 
the  upper  lid  is  membranous'.  I  could  not  find  any  Meibomian  glands, 
nor  their  openings.  The  muscles  of  the  eyelids  are  three:  two  to 
the  upper,  and  one  to  the  lower  lid.  The  first  of  the  upper  is  an 
uncommon  one :  it  is  a  thin  muscle  situated  above  the  outer  part  of  the 
upper  eyelid,  under  the  ligamentous  substance  that  connects  it  to  the 
orbit :  it  arises  from  the  brim  of  the  orbit  a  little  on  its  inside ;  thence 
passes  downwards  and  outwards,  and  is  lost  in  the  npjyeT  eyeUd  near 
the  external  or  posterior  angle,  and  into  the  angle  itself.  The  use  of 
this  must  be  to  raise  the  upper  eyelid  and  at  the  same  time  to  raise  the 
angle,  which  will  affect  the  under  eyelid,  so  that  it  might  be  called 
*  levator  communis.'  What  may  be  called  <  levator  proprius '  is  nearly 
as  in  the  human  subject,  but  is  much  broader ;  and  part  of  its  origin  is 
from  the  globe  of  the  eye ;  so  that  its  action  cannot  be  so  much  as  the 
others.  The  depressor  is  just  such  another  as  the  levator;  it  arises 
from  the  bottom  of  the  orbit.  The  glands  of  the  eyelids  are  two. 
One  [the  Harderian]  is  placed  just  at  the  external  angle  of  the  orbit, 
half  within  the  bone,  half  without :  it  is  about  the  size  of  the  human 
lacrymal  gland,  and  much  of  the  same  shape  and  consistence ;  it  has  a 
large  duct  passing  towards  the  external  angle  of  the  eyelids,  where  it 
opens  by  a  large  orifice  through  the  tunica  conjunctiva,  about  half-way 
between  the  angle  or  edge  of  the  lid  and  the  reflection  of  the  tunic 
uX>on  the  eyeball:  the  juice  of  this  gland  is  of  a  brown  colour,  and 
pretty  thick.  Qu.  Whether  or  not  this  supplies  the  place  of  the  juice 
secreted  from  the  Meibomian  glands  ? 

The  other  gland  is  placed  on  the  under  side  of  the  eye  lying  imme- 
diately between  the  depressor  and  the  adductor  musdes  of  the  eye, 
between  them  and  the  inferior  oblique ;  it  is  lai^er  than  the  other  gland, 
and  its  juice  is  like  water.     From  the  anterior  or  outer  end  passes  a 
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pretty  large  duct,  whose  coats  are  muoh  thinner  than  in  the  other 
glandy  forwards  and  upwards,  getting  between  the  inferior  obliqne  and 
the  adductor,  and  so  to  the  inner  angle  of  the  eye,  where  it  perforates 
the  tunica  conjunctiva,  or  rather  the  membrana  nictitans  near  its  root. 
This  I  take  to  be  the  true  lacrymal  gland. 

There  is  a  glandular  body  [nasal  gland]  contiguous  to  the  external 
gland,  lying  on  the  temporal  muscle  and  ball  of  the  eye  just  under  the 
skin.  It  is  very  vascular,  and  when  cut  into  it  is  like  a  fine  sponge, 
but  whether  it  has  a  duct  or  not,  I  don't  know. 

The  stomach  will  be  described  firom  the  preparations  ^  At  the 
termination  of  the  stomach  there  is  an  enlargement,  which  is  mgous 
on  the  inside,  veiy  much  like  the  fourth  stomach  of  ruminating  animals. 
The  intestines  differ  from  those  of  all  other  birds  that  I  know.  The 
duodenum  passes  out  of  the  stomach  on  the  right  side  as  usual:  it 
passes  down  for  about  a  foot  or  more,  then  makes  a  turn  upon  itsebT  as 
far  as  the  stomach ;  but  before  it  reaches  so  high  as  this  part,  it  makes 
a  little  fold  upon  itself;  when  it  has  got  as  hi§^  as  the  stomach  it  is 
folded  or  bent  backwards,  and  passes  down  again,  but  this  last  turn  is 
behind  the  others.  This  part  is  attached  to  the  mesentery  on  its  right 
edge,  and  as  it  passes  down,  becomes  more  and  more  loose,  and  at  last 
becomes  a  loose  intestine.  After  continuing  loose  for  some  way,  it 
passes  more  and  more  forwards  towards  the  left,  and  upwards,  and 
attaches  itself  to  the  posterior  surfoce  of  the  meeoduodenum,  and  then 
gets  wholly  behind  the  root  of  the  mesentery,  where  it  is  joined  by  the 
two  089ca.  In  all  this  last  turn  upwards,  towards  the  left,  behind  the 
mesentery,  the  ileum  is  attended  by  the  two  ceeca,  one  on  each  side, 
which  are  attached  to  it  by  amembrane,  and  at  the  upper  part  aU  these 
are  united  together,  viz.  duodenum,  mesentery,  eteca,  and  ileum. 
From  thence  it  passes  down,  answering  to  the  rectum  in  other  birds, 
but  of  much  greater  length,  and  becoming  a  loose  intestine  again.  The 
rectum  opens  obliquely  into  a  reservoir,  so  as  to  prevent  in  some  degree 
a  regurgitation ;  and  as  this  is  somewhat  similar  to  the  valve  of  the 
colon  in  other  animals,  the  part  below  it  might  alone  be  reckoned  the 
colon :  but  I  shall  keep  to  the  general  principle,  viz.  that  all  the  intes- 
tine below  the  cseca  is  colon  and  rectum.  At  the  beginning  of  this 
part  of  the  intestinal  canal,  the  valvulae  eonniventes  commence,  and  are 
continued  along  it  for  about  6  feet.  This  gut  is  largest  at  the  begin- 
ning, and  becomes  smaller  and  smaller ;  the  valves  decrease  in  size,  and 
become  fewer  and  fewer,  till  at  last  there  are  none  at  all^.     There  are 
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some  glandular  parte  at  the  back  of  the  anas  [doaoa],  as  also  on  one 
side.  The  rectum  has  muscles  which  can  pull  it  down.  The  anus  has 
muscles  which  pull  it  up\  The  duodenum  is  4  feet  in  length ;  the  first 
loose  intestine  22  feet ;  the  valyular  and  whole  last  part  44  feet ;  which 
make  70  feet  in  the  whole. 

The  length  of  this  bird  ftom  head  to  feet  in  a  straight  posture  is 
9  feet>  BO  that  the  guts  are  nearly  eight  times  the  length  of  the 
animal.  The  length  of  the  body  is  three  feet  and  a  quarter^  which 
makes  the  intestine  twenty-one  times  the  length  of  the  body  [or 
trunk]. 

Where  the  vaivulBB  conniventes  become  very  few  and  imperfect^  the 
faeces  seem  to  take  on  the  appearance  of  being  knotted.  The  situation 
of  the  C8Bca  is  not,  at  their  beginnings^  as  in  other  birds ;  I  could  not 
find  any  adhesions  of  them  at  their  beginnings  to  the  stomach.  The 
contents  of  the  small  guts  were  of  a  yellowish  dusky  colour,  and  of  a 
pulpy  consistence,  as  in  other  animals.  What  was  in  the  beginning  or 
vascular  part  of  the  colon  was  of  a  dark  green,  and  pretty  thick ;  when 
I  was  cleaning  this  part,  the  yalves  seemed  to  retain  these  contents. 
What  was  in  the  remaining  part  of  the  colon  was  lifter  in  colour, 
and  was  divided  into  small  portions  through  its  whole  length.  This 
animal  does  not  digest  the  whole  of  its  food,  for  there  was  a  good  deal 
of  whole  com  in  the  faeces,  as  in  those  of  a  horse. 

In  the  stomach  there  were  a  great  many  hal4>ence ;  some  very  much 
worn  down ;  as  also  buttons,  stones  and  nails ;  all  partly  ground  down. 
The  contents  of  the  thick  or  last  part  of  the  stomach  was  very  green, 
owing  to  the  regurgitation  of  the  bile. 

The  lungs^  lie  along  the  sides  of  the  spine,  but  do  not  come  forwards 
towards  the  anterior  ends  of  the  ribs,  by  half  the  length  of  the  ribs, 
so  that  the  fore  part  of  the  chest,  or  that  part  endosed  by  the  ribs,  is 
filled  up  in  the  middle  by  the  heart  above  and  the  liver  below,  and 
laterally  by  cells  which  communicate  with  the  lungs. 

The  liver  has  two  equal  lobes,  as  in  most  other  birds.  There  are 
two  hepatic  ducts ;  one,  the  largest,  enters  the  duodenum  dose  to  the 
stomach,  in  a  retr(^;rade  direction  so  as  to  &vour  the  passage  of  the  bile 
into  the  stomach :  the  other  enters  beyond  the  last  turn,  with  the  duct 
of  the  pancreas  '•  There  is  no  gall-bladder.  The  pancreas  is  small 
for  the  size  of  the  bird :  it  is  situated  as  usual  in  this  class :  the  end 
next  to  the  stomach  has  a  duct  which  passes  on  the  outside. 

It  may  be  said  to  have  three  mesenteries,  viz.  that  for  the  duo- 
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deniuDy  tliat  for  the  first  loose  part,  and  that  for  the  last  loose  part  of 
the  intestmes.  The  lacteals  pass  along  with  the  vessels  of  the  three 
mesenteries  towards  the  back :  those  of  the  last  or  lower  mesentery 
communicate  above  with  the  others :  at  the  root  of  the  mesenteiy  and 
near  to  the  termination  of  the  abdomen  they  pass  to  the  back  between 
the  two  kidneys,  and  join  [the  thoracic  duct]  at  the  side  of  the  aorta. 

The  oviduct  was  very  large,  and  so  were  the  ova.  They  were 
attached  to  the  great  vessels  of  the  back  by  a  ligament  nearly  half  a 
foot  long,  and  2  inches  broad,  through  which  the  vessels  passed  to  the 
ova.  The  eggs  were  attached  to  the  edges  of  this  ligament,  which 
attachment  was  by  long  stiings,  so  that  they  were  twisted  one  with 
another  \ 

The  air-cells  communicate  with  the  joint  of  the  thigh  and  knee, 
by  the  ham  along  the  great  vessels  beside  the  ramifications  of 
the  vessels  in  the  thigh ;  there  the  air-cells  pass  along  with  them. 
There  are  two  duree  matres  to  the  medulla  spinalis;  one  is  pretty 
loose,  the  other  lies  close  to  the  medulla ;  underneath  which  is  the  pia 
mater.  The  medulla  is  almost  two  [chords]  lying  close  to  one  another, 
but  united  at  one  edge '. 

The  ischiadic  nerve  in  the  thigh  is  still  pulpy ;  for  at  the  cut  ends, 
when  steeped  in  water,  it  was  found  to  be  squeezed  out  by  the  swelling 
of  the  nerve  within  its  coat.  This  coat  is  strong,  and  makes  one  sheath 
for  it,  so  that  it  can  be  dissected  off. 

The  jugular  vein  of  the  ostrich  has  in  some  places  three  valves ;  in 
other  places  only  two :  and  there  is  but  one  principal  [vein],  which  is 
on  the  right  side. 

The  vessels  of  the  thigh-bone  pass  in  at  the  passage  for  the  air. 

The  joint  of  the  ankle  of  the  ostrich  does  not  move  upon  the  centre ; 
the  middle  part  of  the  joint  from  side  to  side  being  the  most  projecting, 
so  that  it  is  easiest  when  either  in  flexion  or  extension. 

[Order  Grallatores.] 

The  Bustard  [^Otis  tarda,  Linn.]. 

The  cock-bustard  has  a  very  thick  neck  and  long  haiiy  feathers 
under  his  throat.  On  the  fore  part  of  his  neck,  reaching  lower  down 
than  the  middle,  is  a  large  bag  as  large  as  the  thick  part  of  one's  arm : 
it  terminates  in  a  blind  pouch  below,  but  has  an  opening  into  it  at  the 
upper  end  from  the  mouth.  This  aperture  will  admit  three  or  four 
fingers ;  it  is  under  the  tongue,  and  the  frsenum  linguae  seems  to  enter 
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it ;  and  u  seems  to  have  a  sphincter.  What  the  use  of  this  is  I  don't 
know.  In  a  young  cock-bustard  about  a  year  and  a  half  old  this  pouch 
did  not  exist ;  therefore  it  becomes  a  question  whether  or  not  this  is  a 
mark  of  age.  The  oesophagus  is  very  large,  for  he  swallows  CTcry 
thing  whole,  and  of  considerable  size,  as,  e,  g,,  a  mouse.  It  is  easily 
observed  going  down,  making  a  moving  tumour  on  t)  c  fore  part,  till  it 
comes  to  the  bend  of  the  neck ;  then  it  moves  backwaids,  and  although 
not  now  to  be  seen,  yet  its  effects  upon  the  feathers  is  such,  that 
it  makes  them  separate  between  the  shoulders,  and,  as  it  passes  on,  the 
feathers  dose  again ;  and  where  the  cesophagus  enters  the  stomach,  it 
is  a  little  contracted. 

The  stomach  is  not  perfectly  a  gizzard ;  but  being  of  the  gizzard  kind 
at  one  part,  just  below  the  entrance  of  the  oesophagus,  the  duodenum 
arises  from  the  right  and  upper  part  of  the  stomach.  The  duodenum 
makes  the  usual  turn.  The  pancreas  has  three  ducts :  one  at  one  end, 
the  other  two  at  the  common  end ;  one  of  these  two  is  pretty  large, 
the  other  small,  and  enters  the  duodenum  four  inches  before  it  makes 
its  third  turn,  pretty  near  one  another.  There  are  two  ducts  to  the 
liver:  the  hepatic  is  the  larger,  and  enters  the  duodenum  about  a 
I  of  an  inch  from  the  pancreatic,  nearer  the  second  turn,  and  the  cystic 
about  as  far  on  the  other  turn ;  this  was  seen  by  passing  in  bristles, 
and  opening  the  gut.  After  the  third  angle  of  the  duodenum  the  intes- 
tine makes  a  similar  turn  to  it ;  then  makes  another  about  twice  as 
long,  or  rather  more  than  a  foot,  and  is  rather  larger  than  the  others. 
This  last  turn  adheres  to  the  duodenum,  and  it  is  to  this  last  turn  that 
the  caeca  adhere.  The  rectum  goes  on  to  the  anus,  is  pretty  large 
and  loose,  and  is  about  a  foot  in  length ;  whence  it  dilates  into  the 
anus,  but  this  dilatation  or  opening  of  the  rectum  into  the  anus  is 
on  its  lower  surfjEtce ;  not  at  the  upper  and  anterior  part  as  in  other 
fowls. 

The  guts  are  something  like  those  of  the  ostrich  in  this,  that  the 
rectum  is  much  longer  than  in  other  birds ;  and  there  is  a  cavity  above 
the  anus  about  three  inches  in  length.  The  rectum,  before  it  dilates,  is 
villous,  but  the  swell  is  smooth. 

The  testicles  are  larger  and  looser  than  those  of  a  cock ;  they  lie  on 
the  capsuke  renales,  which  are  oblong  bodies  on  the  upper  ends  of  the 
kidneys.  The  vasa  deferentia  enter  the  cloaca  by  two  nipples,  as  in  a 
cock,  but  are  more  rounded  \  The  kidneys  are  much  less  than  in  other 
birds  of  the  same  size ;  not  coming  so  far  back  as  common,  and  the 
ureters  enter  between  the  two  penises.     There  are  bones  in  the  legs 
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instead  of  tendona ;  as  alao  in  the  muBdes  of  the  leg,  or  those  mnsdes 

on  the  tibia. 

TTui  deserqftion  is  from  another  Bustard,  a  female. 

It  has  no  crop ;  the  stomach  is  pretty  long  with  the  (Bsophagns  enter- 
ing at  the  npper  end,  and  the  gut  coming  out  from  its  most  convex 
side,  near  the  upper  end  on  the  right  side.  It  is  not  much  thicker  in 
its  muscular  coats  than  [is]  the  human  [stomach],  but  the  homy  coat  is 
pretty  strong ;  about  as  thick  as  the  muscular  one.  There  were  pretty 
large  stones  in  it.  The  intestines  are  as  in  a  hen,  only  that  the  c»ca 
are  larger  and  wider  in  proportion,  and  the  rectum  is  enlai^d.  Its 
anas  [cloaca]  is  about  as  big  as  one's  fist. 

The  ducts  of  the  liyer  are  as  usual,  only  that  they  all  enter  the  gut 
upon  one  nipple,  but  by  distinct  orifices  as  fiur  as  I  can  judge.  The 
pancreatic  ducts  terminate  upon  the  same  nipple  and  by  distinct  orifices 
likewise.  Besides  the  second  duct  of  the  pancreas,  as  nsual  in  birds, 
there  is  a  small  one  that  enters  the  gut  at  the  other  end  of  the  pancreas. 

The  ovarium  is  as  in  a  hen,  and  also  the  oviduct ;  the  ureters  are  the 
same ;  but,  on  the  right  side  of  the  rectum,  just  opposite  to  the  openiiig 
of  the  vagina,  there  i&  an  opening  just  like  that  of  the  vagina ;  it  leads 
up,  like  the  vagina,  and  ends  in  a  blunt  point  like  the  csecum :  it  is 
largest  at  the  blind  end,  and  is  about  4  or  5  inches  long  [right  oviduct]. 

Above  the  rectum  there  is  a  cavity  that  will  admit  one  finger. 

Some  observations  on  the  Umng  Bustard. 

He  appears  rather  a  tender  bird,  for  he  dislikes  the  cold  much,  and 
fidls  off  his  appetite  if  left  out  all  night  in  the  cold  evenings  of  May 
or  September.  He  likes  a  dry  soil,  for  he  will  hardly  go  upon  grass,  if 
there  is  gravel.  He  lies  squat  aU  night,  and  if  possible  on  something 
soft.  When  very  tame  he  flies  at  strangers,  raises  his  tail  somewhat 
similar  to  a  hen's,  or  flan-tailed  pigeon,  and  raises  a  little  his  wings ; 
and  I  suppose  he  lays  hold  with  his  bill,  and  strikes  with  his  wings. 
His  bill  is  pretty  hard,  somewhat  like  a  raven's,  but  is  not  so  hard. 
He  kills  animals  with  it,  such  as  mice  and  young  birds.  He  eats  meat, 
is  fond  of  boiled  liver,  swallows  mice  whole  after  having  pinched  their 
heads  with  his  bill,  as  also  young  sparrows :  he  is  fbnd  of  cucumbers, 
but  eats  only  the  inside ;  he  eats  plums,  and  the  buds  of  flowers,  as 
roses ;  he  is  also  fond  of  worms,  and  will  look  sharp  when  a  person  is 
digging.  In  things  that  cannot  be  called  food,  they,  like  the  ostrich, 
are  not  nice,  but  will  pick  up  nails,  bits  of  cloth,  &c. 

The  excrement  is  thin,  and  is  thrown  from  him. 
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I  soflpect  that  the  bncriard  is  a  bird  of  passage^  and  only  oomes  into 
this  country  in  the  summer  to  breed ;  and  my  reason  for  supposing  so 
is,  that  in  the  early  and  late  summer  months  he  cannot  bear  being  out 
all  night ;  as  also  he  seems  not  to  be  able  to  bear  the  cold  of  a  common 
greenhouse  in  the  wintei;^  My  oock  bustard  died  in  November, 
although  put  into  the  greenhouse  every  night ;  but  this  house  had  no 
fire.  On  opening  him  there  appeared  no  part  to  be  diseased :  he  was 
lean. 

The  NuMiDiiLN  Cranb  [Grus  Vhrffo,  Cuv.]. 

This  bird  is  larger  in  the  body  than  our  common  heron,  being  con- 
siderably thicker.  Its  flesh  is  red  and  excessively  &t ;  and,  contrary  to 
most  other  birds,  the  fat  is  in  the  interstices  of  the  muscles,  as  in  most 
animals,  and  is  more  solid  than  in  other  birds.  It  has  the  same  smell 
with  the  generality  of  birds  that  feed  upon  fish.  Its  l^;s  are  very  long, 
like  those  of  the  common  heron,  and  the  thighs  are  bare  of  feathers 
for  about  three  inches.  Its  toes  are  not  nearly  so  long  as  in  the 
common  heron ;  the  nails  of  the  toes  are  short  and  thick.  The  back 
claw  is  very  short,  scarcely  having  any  nail  upon  it ;  from  which  I 
should  suppose  that  it  is  not  a  bird  that  perched  like  the  heron.  The 
colour  of  the  legs  is  black,  and  instead  of  tendons  they  have  bones,  and 
those  divide  into  smaller  ones  in  the  body  of  a  muscle:  these  bony 
tendons  are  also  in  many  other  parts  of  the  body. 

The  bill  of  the  animal  is  not  so  long  as  that  of  a  bittern,  nor  is  it  so 
sharp,  yet  the  whole  animal,  when  alive,  appears  to  be  of  the  heron 
kind.  It  has  no  crop,  nor  does  the  oesophagus  appear  to  be  vastly 
large.  The  gizzard  is  like  that  of  the  common  fowls,  but  hardly  so 
red,  strong,  or  firm.  The  duodenum  makes  the  usual  turn ;  then  the 
o&er  intestines  make  four  turns  upon  themselves,  something  like  the 
duodenum;  the  last  of  which  makes  another  short  turn  upon  itself; 
afterwards  they  are  attached  to  the  root  of  the  mesentery  and  gizzard 
as  common ;  and  then  pass  down  and  terminate  in  the  rectum,  which 
goes  straight  to  the  anus.  The  caeca  are  about  5  inches  long;  the 
rectum  becomes  considerably  larger  about  the  anus.  The  female  parts 
of  generation  are  as  usual  in  fowls.  There  is  a  gall-bladder^;  the  bile- 
ducts  pass  into  the  duodenum  near  to  the  termination  or  last  turn,  pretty 
near  to  one  another.  The  pancreas  I  could  not  make  anything  of.  All 
the  mesentery  was  so  thick  with  fat  that  it  was  almost  impossible  to 
see  the  intestines  themselves.    The  trachea  as  it  passes  down  the  neck 

^  [In  two  of  the  Numidian  demoiieUes  dLnectod  by  DuTeraey  (PemxlV§  'M6- 
moires  pour  servir  k  THiBtoiro  Naturelle  des  Ammaiix,'  4to,  1699),  the  gall-bladder 
WB0  not  found.] 
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is  a  little  flattened,  and  when  got  near  the  ttioraz,  leaves  the  neck  and 
passes  on  to  the  union  of  the  two  legs  of  the  bone  called  *  meny- 
thought/  under  which  it  creeps ;  likewise  gets  under  the  most  promi- 
nent part  of  the  sternum,  and  follows  the  sweep  of  the  end  of  that 
hone;  making  a  very  quick  turn,  and  is,  bent  again  round  another 
prominent  part  of  the  end  of  that  bone,  and  then  enters  the  thorax : 
hero  it  makes  two  complete  turns  like  the  Boman  letter  S. 

There  is  a  cavity  [air-cell]  between  the  eye  and  the  anterior  part  of 
the  orbit  that  communicates  with  the  nose.  This  crane  has  a  bursa 
nigra  [marsupium  or  pecten]  as  in  other  birds  \ 

The  Crane  [Grus  cinerea,  Bechstein]. 

The  crane  is  blue,  something  like  the  common  heron  or  demoiselle. 
It  has  a  strong  gizzard,  in  which  wero  stones,  buttons,  halfpence,  &c, ; 
the  inner  cuticle  is  firm.  The  duodenum  makes  its  usual  fold  dose 
upon  itself,  then  becomes  a  loose  intestine,  strung  on  the  mesentery, 
but  not  rogularly  so,  for  they  make  five  loose  folds  in  their  way  to  the 
rectum.  The  two  caeca  aro  attached  to  the  last  fold ;  they  aro  about 
4  inches  long,  and  round  at  their  bHnd  ends;  then  commences  the 
rectum.  The  liver  is  as  usual :  the  hepatic  and  cystic  ducts  enter  the 
duodenum  near  together,  and  at  the  last  turn  of  that  gut,  whero  it  may 
be  said  to  terminate  in  the  jejunum.  The  pancreas  consists  of  a  pair  of 
glands,  one  on  each  side  of  the  mesoduodenum :  the  duct  of  the  ante- 
rior gland  arises  from  the  upper  end  of  it  and  enters  the  gut  with  the 
cystic  duct  of  the  liver :  the  duct  of  the  posterior  one  passes  out  from 
its  middle,  and  enters  the  last  fold  of  the  duodenum  about  two  inches 
beforo  its  termination. 

The  trachea  is  long,  protty  small,  and  makes  a  turn  in  the  keel  of 
the  sternum  for  about  two  inches  ^. 

Of  the  Cyrus  [or  Serass]  Crane  [Grus  Antigom,  Cuv.]. 

This  crane  has  a  protty  strong  gizzard :  I  should  imagine  nearly  as 
strong  as  that  of  a  goose,  turkey,  &c. ;  it  had  stones  in  it,  like  the 
above  birds,  and  the  contents  wero  strongly  tinged  with  bile,  yet  thero 
was  nothing  like  bile  in  the  duodenum.  The  gut  makes  the  usual  fold, 
in  which  lies  the  pancreas :  the  other  small  intestines  first  make  three 

^  [This  statement  may  have  been  made  because  of  the  observation  in  Ferrault's 
'  M6moires  pour  servir  k  I'Histoire  Naturelle  des  Animauz,'  4to,  p.  334,  that  they 
could  not  find  the  black  sacciform  membrane  proceeding  from  the  optic  nerve,  in 
the  Numidian  demoiselle,  as  in  other  birds.] 

>  [Osteol.  Series,  Nos.  1341  (skull),  1342  (sternum).] 
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irregular  folds  which  are  attached  to  one  another ;  then  they  make  two 
other  folds  separate  from  the  other  three,  gradually  passing  from  the 
right  to  the  left  while  forming  these  folds :  in  the  last  of  these  folds  are 
the  two  cieca,  which  are  long.  The  last  part  of  these  folds  passes 
upwards  hehind  the  stomach,  and  terminates  in  the  rectum,  which  is 
bent  down,  and  passes  on  to  the  anus.  There  is  one  oviduct,  as  usual 
in  birds  M  no  crop,  but  a  pretty  large  OBsophagus.  The  trachea  is 
flattened,  having  a  rather  oval  section,  so  as  to  make  as  little  prominence 
on  the  neck  as  possible :  it  makes  some  very  curious  turns  within  the 
substance  of  the  sternum '. 

The  Crown-Bird  \_Gru8pavomna,  Cu.v,']» 

It  has  a  pretty  strong  gizzard.  The  duodenum  makes  the  usual 
fold,  in  which  lies  the  pancreas ;  the  intestine  then  makes  three  folds 
upon  itself,  which  lie  in  the  right  side ;  it  then  makes  two  other  folds, 
which  are  not  so  closely  connected  with  one  another ;  these  are  more 
in  the  left ;  from  thence  it  continues  to  the  rectum.  The  two  cseca  are 
about  an  inch  long,  and  are  attached  to  these  last  folds,  beginning  at 
the  rectum,  and  are  about  an  inch  from  the  anus. 

Of  the  Herons  lArdeieta]. 

I  do  not  yet  know  whether  the  heron  is  one  species  of  a  tribe  or  a 
genus :  the  heron  and  the  bittern  come  near  to  be  two  species  of  one 
genus ;  but  the  serrated  toe-nail  may  remove  them  so  far  as  only  to  be 
two  species  of  one  tribe,  and  whether  they  are  two  species  of  one  or  of 
two  genera,  yet  they  form  part  of  a  tribe :  but  I  am  at  present  not 
sufficiently  acquainted  with  their  connexions  to  make  out  the  tribe  to 
which  they  belong '.  Their  legs  are  long,  as  also  their  toes,  and  nearly 
one  half  of  what  is  called  the  thigh  is  not  covered  with  feathers ;  and 
they  can  bring  their  legs  in  a  straight  line  when  standing.  The  herons, 
like  the  bitterns,  have  five  places,  or  fine  tufts  of  feathers,  upon  the 
skin,  via.  one  on  each  side  of  the  thigh  and  pelvis ;  one  in  each  groin, 
where  the  thigh  and  abdomen  unite ;  and  one  on  the  breast. 

The  Heron  [Ardea  cinerea,  Linn.]. 
The  oesophagus  is  very  large,  passes  straight  down,  does  not  take  the 


I  [Hunt  Prep.  No.  2726.]  *  [Osteol.  Series,  No*.  1322,  1334.] 

>  [CuTier  dirided  them  into  two  genera,  *  lee  hdrons  yrais '  (Ardea)  and  *  lea 
Butors'  (Botaums):  and  from  these  also  he  separated  the  night-herons,  'les  biho- 
reaux '  {NycHcorax),  Hunter's  '  Tribe  *  would  seem  to  signify  the  modem  •  Family ' 
Ardeida.'l 

VOL.  n.  X 
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tarns  of  the  oervioal  vertebrsB^  is  on  their  fore-part  above,  then  on  the 
right  side ;  then  behind  at  the  first  bend,  and  again  gets  on  the  fore- 
part at  the  lower  part  of  the  neck;  it  becomes  thicker  and  thicker 
downwards,  passes  into  the  thorax  without  anj  crop,  and  about  two 
inches  below  the  diaphragm  dilates  into  the  stomach,  which  is  a  kind 
of  dilatation  of  the  oesophagus.  The  stomach  passes  down  in  the  same 
direction  with  the  oesophagus  for  three  inches ;  then  makes  a  sharp 
turn  up  and  terminates  in  the  pylorus :  it  is  somewhat  of  the  diape  of 
the  human,  only  that  the  cesophagos  does  not  'paaa  in  at  one  side  so  as 
to  form  a  projecting  end;  its  coats  are  similar  to  those  of  the  human, 
but  rather  stronger :  it  is  covered  with  fat,  and  adheres  to  the  neigh- 
bouring parts  as  in  other  birds.  The  glandular  part  of  the  oesophagus 
[proventriculus]  occupies  the  upper  part  of  the  stomach.  The  duo- 
denum doubles  on  itself  for  four  or  five  inches,  and  between  it  lies  the 
pancreas. 

All  the  folds  of  the  intestines  are  parallel  to  one  another.  There  is 
only  one  caecum  as  in  the  bittern,  and  that  is  but  short.  The  intes- 
tines are  twice  the  length  of  the  whole  animal,  and  eight  times  the 
length  of  the  trunk.  The  colon  is  more  than  half  the  length  of  the 
animal,  and  becomes  large  at  the  rectum.  There  is  a  cavity  just  above 
the  anus  about  an  inch  in  length ;  it  contained  whitish  mucus,  and  seems 
to  be  glandular  on  the  inside,  and  of  a  black  colour.  The  liver  is  divided 
into  two  lobes,  the  right  rather  the  laiger.  The  ducts  pass  distinctly 
and  enter  by  two  orifices,  so  that  there  is  no  probability  of  regurgita- 
tion: there  are,  however,  two  or  three  cyst-hepatic  ducts,  but  they 
communicate  with  the  ductus  hepaticus  in  the  liver.  The  pancreas  is 
but  small ;  it  has  two  ducts,  which  enter  the  duodenum  before  it  makes 
the  last  turn,  one  with  the  hepatic  duct,  the  other  with  the  cystic : 
they  pass  out  of  the  pancreas  near  the  smaU  end,  and,  as  the  duodenum 
is  not  so  near  the  gland  as  in  other  birds,  the  ducts  are  seen  for  an  inch 
in  length  passing  upon  the  mesenteiy  between  the  two  duodenal  folds. 

The  kidneys  are  ahorter  than  common,  as  the  lungs  come  lower,  and 
the  bones  of  the  pelvis  are  shorter  and  less  deep  than  usual ;  so  that 
the  kidneys  are  both  short  and  more  superficial.  The  ureters  open  [into 
the  cloaca]  by  a  nipple,  laiger  than  those  of  the  vasa  deferentia,  and 
nearer  the  upper  part  of  the  anus,  but  not  more  externally.  The  capsulse 
renales  are  yellow  throughout ;  and,  on  cutting  through  them  with  a 
knife,  it  was  covered  with  the  yellow  substance,  just  as  in  a  putrid  spleen. 
The  testicles  are  about  the  size  and  very  much  of  the  shape  of  the 
common  magpie's ;  they  lie  upon  the  capsulse  renales.  They  are  black 
in  colour,  only  the  lower  end  of  the  left  was  white.  The  vasa  deferentia 
are  very  small,  and  open  on  the  sides  of  the  anus,  each  by  a  little  nipple. 
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The  heart  is  very  large.  A  diaphragm '.  The  vena  cava  between  the 
liver  and  heart  is  longer  than  in  any  other  bird ;  it  is  about  an  inoh 
long.  The  trachea  follows  the  oesophagus ;  it  is  made  up  of  circular 
cartilages  with  notches  in  them  laterally.  The  lungs  go  rather  lower 
down  than  in  other  birds,  as  far  as  to  the  last  rib. 

Its  flesh  was  very  red.  There  was  flexion  forwards  between  the 
bead  and  first  vertebra ;  between  the  first  and  second,  second  and  third, 
third  and  fourth,  fourth  and  fifth ;  and  between  the  fifth  and  sixth, 
which  was  the  greatest  of  any.  All  these  five  joints  come  only  to  a 
straight  line  in  extension ;  the  flexion  backwards  began  at  the  sixth 
joint,  which  was  the  greatest,  and  continued  on  to  the  thirteenth  joint ; 
at  the  fourteenth  vertebra  began  the  flexion  forwards.  The  greatest 
extension  of  all  these  thirteen  vertebrsa  brought  them  to  a  straight  line. 

In  the  place  of  the  crop  there  was  a  cavity  filled  with  air,  and 
between  the  oesophagus  and  vertebrse  of  the  neck,  just  between  the  two 
clavicles,  there  was  another  [air-]cavity. 

Of  the  Oenus  of  Birds  called  Bittern  [Botaurtis,  Brisson]. 

The  birds  of  this  genus  have  several  peculiarities,  so  much  so  as  from 
external  appearance  alone  we  should  be  induced  to  suppose  them  to  be 
only  varieties  of  the  same  species.  They  may  be  ranked  among  the 
waders  and  strikers,  for  which  purposes  they  have  long  legs,  as  also  a 
long  straight  sharp-pointed  bill,  like  a  dagger.  They  have  cuticular 
glandular  parts  on  the  body,  which  have  a  short  soft  particular  feather 
covering  them :  they  contain,  or  rather  secrete,  a  mucus.  There  are 
five  parts  of  the  bird  on  which  they  are  placed,  viz.  on  the  upper  and 
outer  part  of  each  thigh,  on  the  upper  and  inner  side  of  the  thigh ;  and 
the  fifth  is  on  the  anterior  part  of  the  breast  or  on  the  clavicles,  which 
part  is  sometimes  divided  into  two.  The  toes  are  long,  and  have  con- 
siderable motion  in  them.  The  inner  edge  of  the  nail  of  the  middle 
toe  becomes  thin  and  hollow  on  the  under  surface,  and  its  edge  is  ser- 
rated with  the  teeth  pointing  a  little  forwards.  The  use  of  this  is  not 
easily  ascertained ;  if  it  was  in  the  contrary  direction,  it  might  be  sup- 
posed to  be  for  the  purpose  of  holding  their  prey.  Bitterns  are 
extremely  thin  in  the  body :  they  have  long  loose  feathers,  and  can  in 
some  degree  raise  those  on  the  back  of  the  head  and  upper  part  of  the 
neck.  The  neck  is  long,  but  in  the  common  posture  it  appears  short, 
for  they  curve  it  very  much,  which  curves  are  covered  by  the  long 
feathers.     The  tail  is  short,  and  when  they  fly  they  throw  their  l^;s 

^  [In  a  boron  dissected  by  me  I  obseired  only  the  usual  rudimentt  of  a  diaphragm, 
less  deyeloped  than  in  the  apteryz.  See  art.  Aybb,  Cjolopttdia  of  Anatomy,  yol.  i. 
p.  293.] 
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back  in  a  line  with  the  body,  which  serves  for  a  rudder.  They  perch  on 
trees.  They  are  of  different  colours ;  whether  these  are  only  varieties 
in  colour  I  do  not  know.     They  have  but  one  csecum. 

The  British  Bittern  [Botaurus  stellaris,  Cuv.]. 

This  bittern  is  of  a  mottled  brown^  some  parts  of  the  feathers  being 
of  a  lighter  and  others  of  a  darker  colour,  which  become  more  and 
more  distipct  towards  the  back,  where  also  the  darker  tints  become 
more  predominant:  the  feathers  of  the  belly  are  of  a  pretty  regular 
light  brown.    The  feathers  in  general  are  long,  few,  and  loose. 

A  male  had  but  one  testicle,  and  that  adhering  to  the  fore-part  of  the 
vena  cava  where  the  ovaria  adhere  in  the  female.  The  female  parts 
of  generation  are  as  usual.  The  legs  are  of  a  yeUow-green,  and  the 
skin  is  continued  about  an  inch  above  the  knee,  without  any  feathers, 
and  of  the  same  colour.  The  skin  of  the  legs,  toes,  and  soles  of  the 
feet  is  much  softer  than  in  the  common  fowl.  The  claw  of  the  middle 
toe  is  serrated  on  the  inner  edge,  and  those  serrse  are  pretty  nearly  at 
right  angles  with,  but  a  littie  pointed  towards,  the  end  of  the  claw, 
very  much  like  the  teeth  of  a  sickle.  The  flesh  is  pretty  red  and  tender, 
and  has  a  good  deal  the  smeU  of  a  roasted  fowl.  This  bird  grows  ex- 
tremely fiat,  so  much  so,  indeed,  as  to  have  fat  between  the  musdes ; 
but  it  is  principally  subcutaneous,  and  on  the  abdominal-  region ;  the  fat 
is  very  oily. 

There  are  four  particular  parts  on  the  skin  of  this  bird,  one  on  the 
outside  of  each  thigh  at  the  upper  part,  the  other  two  on  the  breast ; 
these  are  called  '  gall-bags  /  they  are  of  an  oval  figure,  and  seem  to  be 
no  more  than  a  particular  kind  of  feathers,  which  are  about  half  an 
inch  long,  and  are  littie  quills  ending  like  hair-pencils ;  so  that  they 
are  pretty  soft  and  of  a  yeUow  colour  at  the  roots  or  quills ;  the  other 
part  is  white.  When  the  skin  is  taken  off  at  this  part  it  seems  to  be 
here  much  thicker,  glandular,  and  fat,  but  it  is  not  bitter  to  the  taste  \ 

The  eye  is  like  that  of  a  heron,  with  a  bright  yellow  iris.  The  oeso- 
phagus is  very  large,  but  there  is  no  crop.  The  stomach  is  rather 
stronger  than  that  of  a  heron,  and  somewhat  redder ;  in  it  I  found  the 
wings  of  beeties.  The  turns  of  the  duodenum  are  as  usual.  The 
other  intestines  are  folded  upon  themselves  for  three  or  four  times,  and 
then  become  loose.  There  is  but  one  cescum,  which  is  pretty  thick. 
Just  before  the  small  gut  passes  into  the  rectum  it  makes  a  turn  upon 
itself  like  the  duodenum,  which  turn  is  pretty  closely  connected  to  the 
posterior  part  of  the  stomach.     The  convolutions  of  the  intestines  are 

»  [Hunt  Preps.  Phys.  Series,  Hos.  2007,  2008.] 
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attached  to  one  another  by  the  air-membranes.  The  length  of  the 
whole  intestines  is  not  twice  the  whole  length  of  the  bird  from  head  to 
footy  but  is  more  than  seyen  times  the  length  from  shoulder  to  tail : 
the  length  of  the  rectum  is  about  5  inches.  There  is  a  cavity  above 
the  anus  whose  opening  is  very  large,  and  the  anus  also  becomes  very 
large. 

The  pancreas  was  so  tender  that  I  could  not  dissect  the  duct.  The 
gall-bladder  is  very  small  and  long.  The  kidneys  were  short  and  pretty 
thick  at  the  upper  end.  The  lungs  are  small,  and  situated  very  much 
towards  the  back. 

The  East-Indian  Bittern  [Nyciicorax  purpureusj  Cuv.]. 

It  is  very  much  the  size  of  the  British  bittern,  and  very  similar  in 
manner ;  but  its  colour,  on  the  whole,  is  that  of  our  heron,  viz.  a  grey- 
blue.  It  has,  however,  three  different  shades  of  feathers;  on  the 
upper  and  back  part  of  the  head,  the  feathers  are  long  and  appear 
almost  black,  but  it  is  a  very  dark  shining  green ;  these  it  raises  when 
attacked.  On  and  between  the  shoulders  the  feathers  are  of  the  same 
colour,  and  some  large  ones  pass  towards  the  tail,  which  makes  the 
whole  back  dark ;  and  when  he  throws  his  head  biK^k  to  his  shoulders, 
the  head  and  back  make  one  continued  colour.  On  the  back  part  of  the 
neck  the  feathers  are  of  a  light  blue-grey.  The  outsides  of  the  wing, 
upper  part  of  the  neck  and  tail,  are  of  the  blue-grey ;  as  is  also  the 
under  side  of  the  wing,  but  of  a  shade  lighter.  From  the  throat  down 
the  underside  of  the  neck,  breast,  beUy,  and  tail,  the  feathers  are  white, 
more  especially  the  last^  The  feathers  are  long,  therefore  not  thick- 
set. There  is  a  long  small  white  feather  that  comes  out  of  the  back 
part  of  the  head,  which  is  very  beautiful  when  the  bird  raises  it :  I 
foimd  this  in  both  male  and  female.  There  are  six  clxmips  of  feathers 
of  a  particular  kind  in  this  bird,  which  makes  me  class  it  with  the 
bittern:  two  are  on  the  fore-part  of  the  breast,  two  on  the  upper 
part  of  the  thigh  extending  on  the  pelvis,  and  one  on  each  side  of 
the  belly  dose  to  the  joining  .of  the  thigh;  these  are  long  narrow 
clumps :  the  feathers  of  which  these  clumps  are  formed  are  of  a  par- 
ticular kind. 

The  legs  are  long,  small,  and  with  long  toes ;  they  are  of  a  yellowish- 
green  colour.  This  bird  perches  on  trees,  and  it  not  only  flies  frt>m 
branch  to  branch,  but  it  climbs  from  branch  to  branch  by  its  toes  like 
a  parrot ;  only  it  does  not  make  use  of  its  bill.  Erom  this  circum- 
stance it  is  hardly  possible  to  keep  them  in  a  garden,  although  pinioned ; 


'  [The  above  colours  vary  with  nge.] 
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for  they  will  climb  np  wall-treeB  to  the  top  of  the  wall :  I  had  one  that 
climbed  to  the  top  of  a  hop-pole.  The  eye  is  laige,  with  a  bioad 
orange-coloured  iris. 

The  tongue  is  long  and  peaked.  The  oesophagus  is  laige.  The 
stomach  is  an  enlarged  continuation  of  the  cesophagus^  somewhat  of  the 
shape  of  a  pear :  the  smallest  end  is  where  the  oesophagus  enters :  it  is 
attached  all  round  by  loose  cellular  membrane,  so  that  it  cannot  be  said 
to  have  any  peritoneal  coat.  It  is  membranous,  yet  has  a  centre  of 
union  of  its  muscular  fibres  which  is  tendinous,  so  as  to  gi^e  it  a  regular 
motion.  The  gastric  glands  occupy  the  upper  half  ^ :  as  it  has  no  grind- 
ing function,  its  inner  surfSace  is  yillous.  On  the  left  side  the  duodenum 
begins,  about  an  inch  aboTC  the  bottom ;  but  between  the  beginning  of 
the  duodenum  and  stomach  there  is  a  bag ;  or  we  may  say  that  the 
duodenum  begins  in  form  of  a  small  bag^.  It  passes  down  on  the 
right,  as  it  were,  enclosing  the  other  intestines,  and  bends  round  their 
lower  part  towards  the  left,  then  is  folded  back  upon  itself,  going  up  the 
right  side  towards  the  basis  of  the  liyer,  and  makes  a  slight  serpentine 
course,  or  two  or  three  convolutions ;  it  then  goes  down  again.  Into 
this  upper  bend  enter  the  ducts  of  the  liver,  gall-bladder,  and  pancreas ; 
the  pancreatic  duct  crosshig  the  hepatic  duct,  and  entering  by  the  side 
of  the  cystic.  The  intestine  now  makes  a  turn  down,  about  half-way 
of  the  duodenal  fold ;  then  up  again  upon  itself,  somewhat  higher  than 
the  former ;  then  down  again  and  turning  up  between  the  two  last,  aa 
high  as  the  hoUow  curve  of  the  last,  making  a  fold  between  them ; 
when  got  down  again  it  makes  two  or  three  loose  short  turns,  where 
there  is  a  Httle  point  like  a  caecum :  it  then  goes  up  again,  then  down 
and  up  again,  within  itself;  then  down  upon  the  last;  then  winding 
round  behind  the  lower  part  of  the  last  to  the  left  of  the  whole ;  then 
up  upon  the  left,  and  immediately  bends  down  upon  itself,  and  becomes  a 
loose  intestine  for  a  convolution  or  two.  Just  behind  the  lower  ends  of 
these  turns  of  the  former  folds,  the  gut  passes  up  behind  the  whole, 
towards  the  left,  making  a  kind  of  sweep  down,  and  terminates  in  the 
rectum.  There  ia  one  caecum.  The  rectum  passes  down  straight,  and 
forms  a  large  cavity,  which  may  be  called  vesica  recti. 

The  Fortuguesb  Bittebn,  which  I  shot  when  crossing  the  Tagus 
[Nycticorax  europaus,  Latham  ;  Ardea  caboga,  Pennant] . 

It  is  white,  has  long  wings  and  a  short  tail,  a  long  small  neck,  small 
head,  yeUow  iris,  long  small  black  bill;  long  legs  of  a  dark  colour, 
mixed  with  a  slight  green :  the  lower  part  of  the  thigh  is  naked  for 

1  [Hunt.  Prep.  Pbys.  Seriei,  No.  621.]  >  [lb.  No.  520.] 
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2  inches.  The  toes  are  long,  and  of  a  green  colour ;  and  the  daw  of 
the  middle  toe  is  serrated.  The  skin  in  general  is  of  a  dark  colour. 
There  are  six  glandular  parts  on  the  skin ;  two  of  which  are  hehind 
the  upper  part  of  each  thigh-bone,  between  it  and  the  rump;  two  on 
the  inside  of  each  thigh,  just  where  the  skin  of  the  belly  joins  the 
thigh ;  two,  one  on  each  side  of  the  breast  lying  along  the  merry- 
thought bone.  These  six  glandular  parts  are  not  of  the  same  colour ; 
their  ducts  open  upon  the  skin,  and  contained  a  thick  matter. 

Upon  the  skin  of  the  abdomen  and  thigh,  there  were  small  knobs 
filled  with  a  reddiah-yellow  fluid;  but  as  these  were  not  regular  on  each 
side,  I  imagiued  them  to  proceed  from  disease. 

The  liver  is  as  common,  only  the  vena  cava  is  long  between  the  liver 
and  diaphragm.    The  gall-bladder  is  oblong,  lying 
upon  its  ducts  and  duodenum.    The  ducts  enter  a 
little  below  the  last  turn  of  the  duodenum  along 
with  the  pancreatic  duct. 

The  stomach  is  an  oblong  body,  somewhat  like  the 
figure  annexed;  with  a  small  middle  tendon'.  The 
duodenum  makes  the  usual  turns.  The  small  intes- 
tines become  loose,  making  only  deep  scollops  which 
appear  like  folds.  There  is  but  one  caecum,  and  the 
rectum  is  as  usual.  There  is  a  bag  [bursa  Fabricii] 
above  the  anus,  opening  into  it  [the  cloaca].  I  found 
beetles  in  the  stomadi,  but  no  fish. 

The  Spoon-bill  [Platalea  leucorodia,  Linn.] . 

This  bird  is  about  the  size  of  a  heron,  and  is  aU  white  excepting  the 
bill  and  1^,  which  are  of  a  dirty  or  dark  grey.  The  oesophagus  ter- 
minates in  a  round  bag,  somewhat  flattened,  like  a  Cheshire  cheese. 
The  duodenum  is  as  usual ;  the  jejunum  makes  a  fold  similar  to  that  of 
the  duodenum ;  then  becomes  a  loose  intestine ;  and,  before  it  passes 
down  the  back,  it  makes  another  fold  similar  to  the  first.  The  trachea, 
after  it  has  passed  into  the  thorax,  makes  a  turn  up,  then  goes  down 
again. 

The  Flamingo  [Phamcopterus  ruber,  Linn.]. 
This  bird  was  shot  in  the  East  Indies,  and  sent  home  in  spirits. 

The  tongue  is  of  a  peculiar  shape,  answering  to  the  shape  of  the 
cavity  of  the  beak'.  It  is  oily,  and  the  oil  is  of  an  orange  colour,  and 
smells  like  train-oil:  this  probably  is  owing  to  the  bird's  eating  fish. 

»  [Hunt  Pwp.  Phys.  Series,  No.  522.]  »  [lb.  Nos.  1470, 1471.] 
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The  (Bsophagos  is  pretty  large^:  the  gizzard  is  strong  with  a  pretty 
hard  cuticular  lining,  but  not  very  thick;  it  contained  small  stones 
dwindling  to  coarse  sand,  and  the  shells  of  shell-fish,  some  plainly  of 
the  bivalve  kind,  broken  into  pieces :  there  was  also  f onnd  a  fibrous  part, 
like  the  woody  part  of  vegetables,  bat  very  small  and  short,  as  if  broken 
in  pieces :  whether  it  was  sea- weed,  a  species  of  coral,  or  a  land  vege- 
table, I  could  not  make  out. 

The  duodenmn  passes  out  as  usual,  and  makes  a  turn  towards  the 
left  for  4  inches  and  is  then  bent  back  upon  itself,  and,  at  the  termina- 
tion of  the  fold,  or  beginning  of  the  jejunum,  it  receives  the  hepatic 
and  cystic  ducts.  From  this  part  the  gut  sets  out,  making  oblique 
circular  turns,  pretty  close  upon  one  another,  ten  in  number,  each  turn 
rather  becoming  smaller  in  circumference ;  and  at  last  the  intestine  is 
turned  in  within  these  turns,  making  similar  turns  within  them, 
following  them  back  again,  which  of  course  is  in  a  contrary  direction. 
When  it  has  got  to  the  upper  part  again,  it  emerges  and  forms  the 
rectum. 

The  two  caeca  are  each  about  4  inches  long,  blunt  at  their  blind  end ; 
they  are  involved  in  the  fold  of  the  duodenum.  The  small  intestines 
are  pretty  long :  the  rectum  passes  down  to  the  increased  part  at  the 
anus :  it  may  be  said  to  equal  the  whole  length  of  the  cavity  of  the 
abdomen.  The  liver  has  two  lobes:  the  gall-bladder  is  large:  the 
ducts  as  in  other  birds.  The  trachea  is  small,  its  area  oval ;  and  each 
ring  is  bono. 

This  bird,  from  the  length  of  its  legs,  is  a  wader,  and  the  length  of 
its  neck  corresponds  with  its  legs :  but  the  curious  thing  is  its  mode 
of  feeding.  When  a  duck  or  goose  feeds,  or  takes  anything  small,  as 
grain,  off  a  surface,  they  lower  their  head  and  lay  the  lower  bill  almost 
fiat  on  the  surface  or  ground ;  so  that,  by  the  quick  motion  of  the  lower 
bill  alternately  forwards,  and  the  motion  of  the  tongue,  the  food  is,  as 
it  were,  shovelled  into  the  mouth.  But  the  flamingo  converts  his  upper 
biLl  into  the  lower  in  such  actions ;  he  bends  his  head  backwards,  as  it 
were,  under  him,  instead  of  before  him;  and  probably  much  in  the 
same  manner  he  uses  the  upper  jaw,  as  the  duck,  &c.  use  their  lower 
one ;  by  which  means  he  picks  up  shells,  sand,  &c.  He  has  also  teeth 
similar  to  those  in  the  bill  of  a  goose,  &c.,  by  which  he  eats  his  grass 
or  vegetables  of  various  kinds,  as  also  sea- weed,  <&c. ;  but  such  he  pro- 
bably picks  up  in  the  common  way. 

^  [In  the  flamingo  dissected  at  the  London  Zoological  Qardens,  I  found  a  small 
crop:  see  Phjs.  Series,  Prep.  No.  524  e.  Phys.  Cataloguei  toI.  i.  p.  151.] 
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The  Scaelbt  Ibis  [Ibis  rubra,  Cuv.]. 

This  bird  is  about  the  size  of  our  ourlew,  and  in  most  respects 
might  be  called,  or  supposed  to  be,  a  curlew  of  a  very  fine  scarlet- 
red.  It  is  a  wading  bird,  having  pretty  long  legs,  and  naked  above 
what  is  called  'the  knee.'  Its  toes  are  pretty  long,  as  is  also  the 
back  toe.  The  bill  is  long  and  slightly  bent,  very  much  like  our 
curlew,  but  thicker  at  the  root.  Its  feathers  are  red,  excepting  at  the 
tips  of  the  flight-feathers  of  the  wings:  the  tail  is  short.  This  bird 
had  been  kept  tame ;  and  when  I  got  it  first,  its  feathers  were  of  a  pale 
red ;  but  when  it  cast  its  feathers,  the  new  set  came  out  a  fine  red ; 
first  appearing  mottled  with  a  pale  red  and  a  deep  red,  which  became 
redder  and  redder  till  the  whole  was  red.  This  drcumstanoe  shows 
that  the  first  mode  of  life  was  an  artificial  one  or  a  life  of  civilization, 
and  that  the  animal  was  probably  not  so  hardy ;  but  when  allowed  to 
go  at  large  in  a  large  garden,  it  became  of  its  natural  red^ 

Although  very  like  the  curlew,  yet  it  was  of  a  very  different  species, 
even  genus^.  It  came  into  the  house  at  night,  and  roosted  with  the 
fowls ;  but  this  might  be  supposed  to  have  arisen  from  domestication, 
yet  could  not  entirely ;  for  although  previously  kept  in  a  cage,  as  also 
in  a  pen,  whidi  might  give  the  inclination  to  going  into  a  cover  or  house, 
it  would  not  give  the  inclination  to  roost. 

Its  mode  of  feeding  was  very  much  that  of  the  curlews,  viz.  running 
the  bill  into  holes,  such  as  worm-holes,  and  picking  out  the  worms,  &c, 
I  had  reason  to  think  it  fed  upon  com.  The  tongue  was  short,  even 
for  a  bird.  It  had  no  crop :  the  stomach  is  a  gizzard  in  shape,  some* 
what  stronger  than  the  pewit's  (  VaneUtis).  The  duodenum  makes  the 
usual  fold :  the  jejunum  takes  a  sweep  to  the  right,  then  down  the 
right,  and  in  towards  the  left ;  then  up,  almost  making  a  drde,  and 
becomes  a  loose  intestine,  which  is  placed  in  this  sweep.  It  then  makes 
another  fold  on  itself,  the  termination  of  which  passes  down  to  form  the 
rectum.  The  two  csaca  are  only  two  points ;  therefore,  in  this  respect, 
this  ibis  is  not  like  our  curlew. 

Thb  Long  Bbnt-billbd  Curlew  [Ibisfalcmellus,  Temm.]. 

It  has  no  crop :  the  oesophagus  is  very  large.  The  stomadi  is  stronger 
than  that  of  the  pewit,  but  not  nearly  so  strong  or  so  red  as  a  hen's : 
however,  it  has  a  pretty  strong  tendon  on  each  side.     The  duodenum 

1  [The  difference  more  probably  related  to  the  age  of  the  bird  than  the  ciroum* 
stances  under  which  it  lived.] 

2  [Cuvier  has  since  separated  the  curlews  proper  {Numenius)  from  the  ibises.] 
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is  as  usual :  the  other  intestines  just  make  three  turns  or  folds  like  the 
duodenum^  then  become  more  loose ;  but  still  there  is  an  inclination 
for  a  fold,  as  the  edge  of  the  mesentery  is  iiregular  or  scolloped ;  they 
then  pass  to  the  rectum.  The  caeca  are  about  4  inches  long,  and  very 
small,  attached  to  the  ileum  their  whole  length,  which  ileum  is  attached 
to  the  posterior  part  of  the  stomach.  There  is,  in  the  middle  of  the 
intestines,  a  cadcum  which  is  about  an  inch  long,  which  I  take  to  be  the 
remaios  of  the  duet  of  the  yolk.  The  rectum  becomes  laiger  at  the 
anus. 

The  liyer  is  as  usual,  only  the  right  lobe  is  much  the  longer.  The 
ducts  are  as  in  the  curlew.  The  length  of  the  whole  intestine  is  fiye 
times  the  length  of  the  body  of  the  animaL 

Fish  scales  and  bones  were  found  in  the  stomach.  The  testicles  were 
veiy  small  and  yellow.  The  legs  are  of  a  bluish  colour,  and  are  naked 
for  near  2  inches  above  the  knee :  the  skin  of  the  legs  is  not  hard.  The 
flesh  is  red.  There  is  a  sort  of  downy  feathers  under  the  other,  but 
not  nearly  so  thick  as  in  the  goose,  ^. 

The  Cublbw  [Numenim  arquata,  Latham]. 

A  curlew  has  no  crop,  but  has  the  muscles  arising  from  the  breast  as 
in  a  hen,  which  in  them  pass  over  the  crop ;  so  that  this  muscle  must 
be  owing  to  [subservient  to  the  motions  of]  the  skin  of  the  neck.  The 
stomach  or  gizzard  is  not  so  strong  as  a  hen's,  but  is  rather  stronger 
than  a  pewit's  (  VaneUus).  It  was  filled  with  the  skins  of  beetles  and 
the  juice  extracted  from  their  bodies.  There  were  no  stones  in  it,  so 
that  the  hard  shells  of  the  beetles  seemed  to  supply  their  place. 

The  intestines  are  not  very  long;  the  c»ca  are  about  3  inches  in 
lengthy  and  much  smaller  and  thinner  than  the  rectum  or  ileum.  There 
was  a  small  canal  above  the  rectum,  about  as  big  as  to  admit  a  probe, 
and  an  inch  in  length. 

The  liver  is  as  usual;  only  the  ducts  entered  the  duodenum  about 
half-way  between  the  two  bends,  separately,  so  that  they  were  longer 
than  common.  The  two  gaU-ducts  enter  the  gall-bladder  on  one  side, 
and  there  is  a  kind  of  groove  going  between  them.  The  pancreatic 
duct  entered  with  the  hepatic. 

The  Pewit,  or  a  bird  that  resembled  the  Pewit  in  aU  respects 

except  the  colour  \^VaneUu8,  Briss.]. 

It  is  very  much  like  the  curlew  (Numenius)  also,  but  its  belly  is 
higher,  and  is  almost  black  in  the  fore-part  of  the  neck  and  breast, 
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having  a  little  white  on  some  of  the  feathers  there.  The  1^,  feet, 
head,  bill,  shape  of  the  body,  and  manner  are  just  like  those  of  a  pewit. 
There  is  no  crop.  The  stomach  is  like  that  of  a  pewit.  The  duodenum 
is  as  usual.  The  first  part  of  the  intestines  is  coiled  up  within  them- 
selves, in  an  oblong  mass,  something  like  that  in  the  water-hen,  but 
not  so  regularly.  The  caeca  are  about  2  inches  in  length.  There  is  the 
swell  at  the  anus  [cloaca],  and  a  small  canal  above  the  anus  about  half 
an  inch  long.    This  was  a  cock,  and  I  imagine  I  have  the  hen. 

Buffs  and  Beeves  {Machetes  pugnax,  Cuv.]. 

These  seem  to  be  a  good  deal  of  the  pewit-kind.  The  bill  is  some- 
thing of  that  kind,  and  the  legs  and  feet  nearly  the  same.  The  feathers 
of  the  ruff  are  inserted  close  to  the  head.  The  tongue  is  like  that  of 
all  birds  that  have  long  small  bills.  There  is  no  crop :  Ihe  stomach  is 
about  the  thickness  of  the  pewit's,  not  very  red,  nor  quite  pale.  The 
duodenum  is  as  usual :  the  other  intestines  make  three  singular  folds, 
the  last  of  which  is  the  longest  by  much ;  and  is  again  a  little  folded 
upon  itself,  having  the  two  csBca  upon  the  last  part  of  the  fold,  viz.  the 
third.  As  this  part  goes  to  the  root  of  the  mesentery,  it  must  there 
bend  down  to  the  rectum ;  so  that  the  rectum  is  no  more  than  a  con- 
tinuation of  this  part,  which  is  about  an  inch  and  a  half  long,  along  the 
sides  of  which  pass  the  csBca.  These  are  each  about  3  inches  long, 
pretty  small,  and  where  the  ileum  is  bent  to  become  rectum,  there  they 
are  bent  likewise.  The  rectum  is  as  usual,  becoming  large  at  the 
anus.  There  is  scarcely  any  cavity  about  the  anus.  There  are  two 
penises.    The  testicles  are  Ihe  size  of  ,  and  of  a  yellow  colour. 

The  ducts  of  the  liver  enter  the  duodenum  about  an  inch  from  the 
stomach.  The  length  of  Ihe  guts  is  not  much  more  than  that  of  the 
animal  from  head  to  feet,  or  about  four  times  the  length  of  the  trunk* 

The  Whistling  PLovEB^or  Sea-Pie  \Hamatopu808trdegu8f  Linn.] . 

This  is  a  good  deal  of  the  shape  of  the  pewit,  but  is  larger.  Its  legs 
are  j^d,  and  part  of  the  thigh  is  not  covered  with  feathers :  like  an 
ostrl^  or  bustard,  it  has  no  back-claw.  Its  bill  is  about  3  inches  long, 
strong,  and  but  little  bent ;  it  is  a  Uttle  flattened  upon  the  sides,  and  is 
red  like  the  legs:  the  iris  is  likewise  red.  There  is  no  crop:  the 
stomach  is  between  a  stomach  and  a  gizzard,  much  about  the  strength 
of  a  pewifs ;  it  seems  to  be  a  continuation  of  the  oesophagus,  become 
considerably  thicker,  and  is  I  think  ralher  thicker  than  the  gull's.  The 
duodenum  \b  just  as  in  the  water-hen,  or  water-rail. 
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The  other  inteBtmes  are  nearly  the  same  as  in  that  bird,  onlj  there 
are  more  toniB.  The  c»ca  are  the  same ;  so  is  the  anns.  I  found  no 
cfficam  [bursa  Fabricii]  to  the  anns. 

The  liver  is  aa  usual:  the  two  ducts  enter  dose  by  one  another,  bat 
do  not  commmdoate  at  the  last  torn  of  the  duodenum.  The  pancreatic 
ducts  are  two  in  number,  entering  dose  by  the  others,  <me  on  eadi  side, 
as  it  were,  endosing  them. 

The  testes  are  round  bodies,  of  a  yellow  odour,  lying  upon  the 
capsule  renales,  which  are  of  a  red  colour. 

This  bird  seems  to  be  much  of  the  water-rail,  but  its  stomadi  is  not 
strong. 

The  Water-Bail  [GalUnula  chhropm,  Latham]. 

This  bird  is  about  the  size  of  a  pewit,  but  is  not  so  round  in  the 
body,  being  very  thin  or  narrow:  its  legs  are,  however,  stronger  and 
flatter.  It  seems  to  be  of  the  rail-kind ;  the  bill  is  of  that  form ;  so 
are  the  legs,  being  broad  and  thin,  with  very  long  toes  for  a  bird  of 
that  kind,  tipped  with  pretty  strong  nails,  and  the  skin  of  the  toe  near 
the  sole  on  each  side  forms  a  border,  whidi  is  harder  than  any  other 
part  of  the  skin  of  the  toe. 

^  They  eat  fish,  like  all  wading  water-fowl ;  but  eat  com  in  common. 
There  is  no  crop.  The  stomach  is  nearly  of  the  strength  of  that  of  a 
common  fowl ;  and  had  stones  and  grass  in  it.  The  fold  of  the  duo- 
denum is  pretty  long,  passing  to  the  lower  part  of  the  abdomen :  it 
passes  to  the  left,  ahd  then  up  a  little  upon  the  left.  The  other  intes- 
tines are  a  good  deal  like  those  of  a  swan ;  and  I  think  entirdy  so. 
They  are  almost  wholly  bent  upon  cue  another,  so  that  l^ey  run 
paraUd  to  each  other.  At  the  last  turn  of  the  duodenum,  the  gut 
passes  down,  and  then  is  bent  up,  alongside  of  the  duodenum ;  after 
which  it  passes  down  upon  the  inside  of  this  turn,  and  is  bent  upon 
itself;  then  passes  down  upon  this  bend,  and  when  got  to  the  lower 
part,  turns  round  with  it  in  a  contrary  direction,  joining  the  duodenum 
and  passing  down  with  it  towards  its  second  bend,  but  not  so  far ;  the 
gut  then  becomes  irregular,  or  a  little  loose,  behind  these  turns  at  their 
lower  end.  It  then  passes  up  again  to  the  upper  part  of  these  tur^  and 
is  suddenly  bent  back,  and  about  f  ths  of  an  inch  from  this,  it  formi  the 
rectum,  whidi  passes  in  a  straight  line  to  the  anus.  The  c»ca  are  not 
long,  passing  parallel  to  l^e  very  last  turns  of  the  ileum  as  low  as  the 
loose  part  of  the  intestine ;  and  indeed  their  tips  are  a  little  serpentine 
according  to  these  irregular  turns.  The  rectum  becomes  larger  at  the 
anus ;  and  there  is  a  caecum  to  the  anus,  about  an  inch  long,  and  small. 

This  was  a  cock,  the  testes  lying  upon  the  capsulse  renales  being 


CYGNUS  OLOR»  817 

small  and  of  a  white-yellow  colour.  I  could  not  find  anything  like  a 
peniB. 

This  bird  is  a  good  deal  of  the  swan  internally.  The  feathers 
are  very  soft  and  downy,  besides  which  there  is  a  very  soft  down,  like 
that  of  a  swan,  nnder  the  feathers. 

One  that  I  opened,  which  had  a  red  head,  not  yellow  as  some  are, 
was  a  hen,  and  had  large  yolks  ready  for  laying ;  so  that  one  woxdd 
imagme  that  they  might  breed  in  a  garden. 

Thb  White  Fulica  \Porphyrio  albus,  Cnv.*]. 

It  has  no  crop,  but  a  gizzard,  which  is  not  strong,  although  a  com- 
plete gizzard :  its  homy  lining  is  not  thick,  but  \a  firm  or  hard :  there 
were  stones  in  the  gizzard. 

The  duodenum  passes  down  as  usual,  and  then  up,  somewhat  higher 
than  its  beginning,  making  a  sweep  badcwards  to  the  loins  and  com- 
mencing jejunxmi.  This  passes  down  on  the  right  side,  then  up,  malriTig 
a  fold  upon  itself;  then  a  second  fold,  as  also  a  third,  which  last  ia 
attached  to  the  first  fold :  all  these  are  parallel  io  each  other.  The 
intestine  then  passes  down  more  in  the  middle  of  l^e  abdomen,  further 
than  the  former  three  folds,  along  with  the  duodenum ;  .and  is  then 
folded,  or  bends  up,  behind  all  the  other  folds,  the  gizzard,  (fee,  towards 
the  root  of  the  mesentery*  In  this  last  course  it  lies  between  the  two 
cffica,  whose  blind  ends  begin  at  this  last  turning  up.  At  this  part  the 
rectum  commences  and  the  two  csBca  enter.  The  rectum  is  bent  down, 
passing  along  the  back  to  the  anus.  The  whole  intestines  are  not  long. 
It  has  a  gall-bladder. 

[Order  Natato&bs.] 

The  Swan  [Cf/ffnus  olor,  Briss.]. 

The  size  of  the  thorax  and  abdomen  of  this  bird  is,  perhaps,  four 
times  larger  than  their  contents ;  there  is  therefore  great  room  for  air. 
The  coat  of  feathers  of  a  swan  is  near  2  inches  thick ;  viz.  from  the 
anterior  surface  to  the  skin '.    This  bird  is  well  formed  for  lightness. 

The  ossophagus  before  it  enters  the  stomach  is  dilated,  and  very  much 
thickened  by  a  glandular  substance  that  surrounds  it,  and  is  AiU  of 
orifices  on  the  inside,  and  is  here  lined  with  a  mucus  of  a  dark  colour : 
and,  as  you  trace  this  mucus  into  the  stomach,  it  becomes  stronger  and 
stronger,  and  on  the  strongest  sides  of  the  stomach  it  is  like  horn,  and 
is  fibrous.  The  fibres  are  not  perpendicular  to  the  sor&ce,  but  oblique ; 
and  this  obliquity  is  not  in  the  same  direction  on  both  sides,  but  in 

^ ^ — 

1  [White's  Journal  of  a  Voyage  to  N.  S.  Wales,  p.  238.] 
s  [Hunt.  Prep.  FhjB.  Series,  Nos.  1967,  1988.] 


818  NATATORES. 

contrary  direetions;  so  that  by  their  rubbing  against  one  another  it  is 
against  the  grain  in  one  direction^  and  with  it  in  another^ 

They  have  two  very  long  csdca,  which  become  very  small  before  they 
enter  the  colon ;  this  is  but  short,  has  a  lazge  yalve,  and  forms  at  the 
bottom  a  pretty  hage  cavity  [cloaca^].  The  ductus  hepaticus  passes  into 
the  body  of  the  gall-bladder,  and  the  ductus  cysticus  passes,  without 
any  duct  entering  it,  to  the  duodenum  just  after  it  has  its  first  turn*. 
The  bile  is  of  a  dark  transparent  green,  not  very  thick.  The  testicles 
are  very  small  ^.  The  spleen  has  its  veins  running  on  the  outside,  like 
the  kidney  of  a  lion.  The  two  small  glands  on  each  side  of  the  trachea, 
when  blown  into,  fill  the  veins  with  air :  they  are  of  a  dark  brown  mixed 
with  blue.  On  their  lower  ends  is  placed  a  small  body  of  an  orange 
colour,  which  seems  to  have  no  communication  with  the  other,  [judging] 
by  the  air  which  was  thrown  into  the  other ;  nor  do  they  fill  anything 
but  veins  when  blown  into.  There  are  two  oblong  lymphatic  glands  on 
each  side  of  the  former ;  when  blown  into,  there  is  a  lymphatic  to  be 
observed  passing  from  this  lower  end,  and  entering  the  subclavian  vein. 

The  Eustachian  Abe  in  a  swan  passes  from  the  lower  part  of  the 
tympanum  near  the  membrana  tympani  by  an  oval  hole  in  the  bone. 
Besides  that,  there  is  another  canal  leading  forward  and  inward  like 
the  tube  in  the  human ;  but  this  is  blind,  and  seems  to  communicate  on 
its  inner  edge  with  the  cells  of  the  lower  part  of  the  occiput.  The  bony 
part  of  this  canal  opens  on  the  basis  of  the  skull  a  littie  way  behind  the 
articulation  of  the  bones  of  both  jaws  to  the  basis  of  the  skull ;  the  two 
[Eustachian]  openings  have  a  Httle  thin  plate  of  bone  projecting  over 
them,  so  that  they  are  not  seen.  From  this  they  pass  forwards  for 
about  half  an  inch,  iu  one  common  pipe,  which  becomes  larger  and 
laiger,  and  opens  into  the  mouth  or  beginning  of  the  fauces,  just  behind 
the  posterior  nares :  the  membranous  part  of  the  tube  is  rugous.  Tha 
septum  narium  is  irregular  and  very  vascular ;  and  there  is  an  opening 
at  the  anterior  part  between  the  two  nostrils,  just  where  the  two  nostrils 
open  externally.  The  internal  cavity  of  the  nose  is  very  irregular,  the 
turbinated  cartilages  forming  many  cavities ;  and,  besides  these,  there 
are  cavities  answering  to  our  sinuses.  There  is  one  on  the  outside  of 
the  nose,  behind  the  root  of  the  beak,  laterally  above  the  angle  of  the 
mouth,  and  below  and  before  the  eye :  it  is  only  covered  by  the  common 
integuments  outwardly;  on  the  internal  sur£EU$e  it  is  very  iiregular, 
and  has  a  duct  passing  into  the  nose :  at  its  posterior  part  it  is  lined  by 
a  very  vascular  membrane,  and  the  inner  surfSaoe  is  no  more  than  the 
outer  surface  of  the  turbinated  cartilages.    There  is  another  deeper 

1  [Hunt  Preps.  PhyB.  Seriee,  No*.  530-532.]  «  [lb.  Nos.  674, 748.] 

•  [lb.  No.  816.]  *  [lb.  No.  2467.] 
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seated  [cavity  or  smiiB]  just  below  the  bottom  of  the  orbit^  which  is 
pretty  large,  and  is  very  irregular  on  its  outer  surface:  the  inner 
snrfEice  is  the  septum  between  the  two  eyes.  This  has  a  duct  passing 
forwards  which  opens  into  the  cavity  of  the  nose  just  behind  the  lai^st 
turbinated  cartilage.  There  is  a  third  just  above  this  opening,  which  is 
less,  situated  before  the  bottom  of  the  orbit,  and  opening  under  the 
great  turbinated  cartilage  ^ 

The  lacrymal  gland,  which  is  as  large  as  in  the  human  subject,  i& 
placed  at  the  bottom  of  l^e  orbit,  just  above  the  second  cavity  and 
behind  the  third.  It  sends  a  large  duct  forward  and  outward,  with 
the  abductor  musde,  which  opens  behind  the  membrana  nictitans. 

The  puncta  lacrymalia  are  very  large :  they  open  into  the  sac,  which 
is  an  inch  long ;  and  its  duct,  which  is  pretty  large,  opens  into  the  nose 
below  and  a  little  before  the  great  torbinated  cartilage.  These  carti- 
lages are  very  vascular. 

Thb  Wild  Swan  ICygnus  ferus,  Briss.]. 

The  only  difference  I  could  observe  between  this  swan  and  the 
conmion  [Cygnus  ohr^,  was  a  yellow  part  at  the  setting  on  of  the  beak. 
It  has  a  gizzard  like  a  common  swan,  which  contained  some  pulpy 
vegetables  and  a  tolerably  fine  sand,  not  bigger  than  pins'  heads :  the 
thickest  part  of  the  homy  lining  was  not  above  -jl^th  of  an  inch.  This 
bird  may  be  said  to  have  three  mesenteries:  one  for  the  duodenum,  the 
second  for  the  jejunum,  and  the  third  for  what  may  be  called  the  ileum. 

The  duodenum  makes  a  fold  as  usual  in  birds,  on  the  first  mesentery. 
The  jejunum  makes  three  folds  upon  the  second  mesentery ;  it  passes 
down  upon  this  flat  mesentery,  folds  up  upon  itself,  turning  over  the 
upper  edge  of  that  mesentery  and  passing  down  on  the  opposite  side ; 
it  then  tarns  up  upon  itself  again,  making  a  similar  fold  to  the  first; 
then  turns  round,  encircling  the  whole ;  and,  when  got  to  the  upper 
part,  it  leaves  this  mesentery,  beginning  to  make  folds  upon  the  third 
mesentery,  on  which,  as  ileum,  the  gut  makes  three  folds.  After  passing 
about  10  inches  it  folds  up  upon  itself  again,  then  makes  another  turn 
down  and  up  upon  itself;  from  thence  passes  down  between  these  two 
folds,  winds  round  the  lower  part  of  this  common  mesentery,  going  up 
upon  the  posterior  surface  of  it,  and  is  attached  to  the  two  cssca.  It 
then  makes  a  turn  down  towards  the  back  and  forms  the  rectum,  at 
the  upper  part  of  which  arise  the  two  caeca.  The  rectum  terminates  in 
the  anus,  which  has  a  very  different  surface  from  the  gut,  appearing  to 
be  covered  with  a  cuticle. 

The  ductus  cysticus  and  hepaticus  enter  the  duodenum  at  the  upper 

>  [Hunt  Prep.  FhjB.  Series,  Hob.  1536,  1537.] 
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turn,  where  it  tenninates  in  the  jejunum :  the  pancreatic  duct  enters 
close  by  the  ductus  hepaticus. 

This  was  a  female.  The  oviducts,  &c,  were  like  those  in 
other  fowls.  The  male  is  larger  than  the  female,  and  the  tea- 
tides,  at  the  time  it  was  shot,  in  January,  were  of  this  size : — 
The  males  differ  much  in  size,  some  being  much  larger  than 
others.  Their  breast-bone  is  different  from  the  female's ;  the  cavity  in 
the  bone  in  which  the  trachea  takes  the  turn  being  only  such  as  admits 
of  the  turn,  while  that  in  the  female  is  considerably  larger. 

The  Difference  between  the  Wild  and  Tame  Swan. 

The  head  of  the  wild  swan  is  more  like  l^e  head  of  the  goose ;  it 
comes  more  to  a  point  at  the  top,  or  rises  higher ;  this  is  probably  due 
to  the  feathers.  The  neck  is  commonly  much  more  straight ;  and  has 
not  that  curve  we  often  find  in  the  tame  swan.  It  never  throws  the 
head  backwards  on  the  back  between  the  wings.  They  never  raise  [the 
wings]  so  as  to  make  them  hollow  underneath,  as  the  tame  swan  does. 
They  stand  more  strught  on  their  legs :  I  believe  their  legs  are  rather 
longer,  and  they  walk  better. 

A  wild  swan,  that  was  shot  in  the  year  1783-84,  and  had  his 
flight  feathers  cut  short,  and  was  kept  through  the  summer,  did  not  cast 
those  feathers ;  nor  did  it  in  the  winter  1784-85 ;  but,  about  the  month 
of  August  1785,  it  cast  them.  It  threw  off  a  great  many  feathers  in 
the  summer  of  1784,  but  whether  he  may  be  said  to  have  moulted  I  do 
not  know. 

Bbptraet  of  a  Letter  from  Mr.  Davy  to  Mr.  Banks,  with  the  breast-bones 
of  two  Swans^,  to  show  the  spedfic  difference  between  ihose  that  breed 
in  England,  and  those  that  only  visit  us  in  severe  weather. 
"  That  with  the  trachea  joined  to  it  is  the  breast  of  a  wild  swan  shot 
in  this  parish  last  February.    As  almost  all  defenceless  birds  have  a 
sentinel  upon  the  watch  to  give  warning  of  danger  to  the  flock,  he  con- 
ceives the  use  of  the  hollow  box  in  the  septum  of  the  breast-bone  may 
be  to  add  loudness  to  the  voice,  which  on  being  alarmed,  somewhat 
resembles  the  snorting  of  a  horse  in  high  mettle ;  and  that  as  this  bird 
soars  very  high  where  the  cold  of  the  air  is  piercingly  severe,  the  length 
of  the  trachea,  by  its  curvature,  enables  it  likewise  to  take  in  a  larger 
portion  of  air,  and  to  give  it  a  degree  of  warmth  in  this  cavity  of  the 
breast-bone  before  it  suffers  it  to  pass  into  the  lungs.     If  he  is  not 
mistaken,  there  is  a  peculiarity  in  the  form  of  the  lower  end  of  the 

1  [tiz.  the  Hooper  [Cygnus  JeruSt  Yannell],  which  has  the  entosternal  tracheal  fold 
vertical  and  confined  to  the  keel,  and  the  Bewick's  Swan  [Oygnus  Bewickiit  Yarrell], 
which  has  the  tracheal  fold  horiiontal.    See  linn.  Trans,  vol.  xyi.  p.  449.] 
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trachea  which  is  separated  into  two  pipes,  crossing  each  other,  that  on 
the  left  hand  passing  into  the  right  side  of  the  lungs,  and  that  of  the 
right  into  the  left  portion  of  them ;  but  this  may  be  common  to  other 
fowls." 

Thb  Gk>08E  [^Anser  palustris,  Cuy,], 

A  goose  has  no  crop ;  but  the  oesophagus  is  pretty  large,  the  size 
being  increased  at  the  entrance  into  the  thorax,  and  continuing  so  to 
the  stomach:  in  all  this  passage  lies  the  food,  which  seems  as  if  it 
passed  into  the  stomach  gradually.  The  stomach  is  like  that  of  all 
graminiyorous  birds.  The  duodenum  ia  the  same.  The  jejunum  first 
makes  a  fold  on  itself  for  about  8  indies  in  length,  which  fold  is  turned 
in  upon  itself  one  whole  circle  and  a  half,  like  a  snail-shell.  The  ileum 
makes  four  folds  on  itself  with  one  central  mesentery  to  the  whole ; 
and  to  the  last  of  these  the  caeca  are  attached,  and  at  the  termination 
of  the  last  fold  the  rectum  b^:ins,  which  is  about  6  inches  long. 

The  liver  is  as  in  other  birds.  The  gall-bladder  is  the  same.  The 
ducts  enter  the  last  turn  of  the  duodenum  separately,  but  pretty  close. 
There  are  two  pancreases,  one  on  each  side  of  the  mesoduodenum :  the 
anterior  sends  a  duct  to  the  posterior  one,  near  the  lower  end ;  and 
each  sends  a  duct  from  the  anterior  end  to  the  duodenum  which  enters 
near  the  ducts  of  the  gall-bladder,  but  separately  from  them  and  from 
each  other. 

The  ovarium  is  a  long  body,  with  the  upper  end  placed  on  the 
capsula  renalis.  The  oviduct  enters  [the  cloaca]  as  usual ;  and  on  the 
other  side  there  is  a  smaller  opening  which  leads  up  in  the  same 
manner  for  about  4  inches :  it  is  rugous  on  the  inside,  and  as  if  there 
were  some  hydatids  upon  it.  The  opening  above  the  rectum  is  very 
short. 

The  bird  expanded  its  membrana  nictitans  when  I  put  its  head 
into  water. 

The  Wild  Goose  [Amer  ferns,  Lister]  ? 

"  Oundle,  Dec.  30fch,  1790. 

<<  Sia, — ^By  the  assistance  of  the  servant  to  whom  the  care  of  our 
poultry  is  consigned,  I  am  now  enabled  to  give  you  a  more  particular 
accoimt  of  the  parentage  of  the  geese  I  some  time  since  sent  to  you, 
and  which  I  have  had  the  satisfaction  to  hear  were  acceptable.  To  the 
best  of  my  recollection,  it  was  in  the  summer  of  1773  that  I  took  the 
original  goose  (now  in  my  possession),  with  three  others  (then  very 
little  goslings),  in  the  fens  between  Cambridge  and  Ely.     An  old  wild 
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goose  *  taking  flight  from  some  sedge  and  rushes,  led  me  to  the  disoovery 
of  them.  In  the  spring  of  1774  two  only  remained,  one  having  taken 
wing  and  flown  ofi^  and  another  haying  fallen  hy  the  hand  of  the  cook ; 
the  remaining  two  heing  females,  we  were  disappointed  of  a  breed  that 
year. 

*'  In  1775  we  introduced  a  common  gander  ip  them,  and  they  being 
no  way  backward  to  receive  his  caresses,  a  numerous  progeny  was  the 
consequence.  The  tame  or  common  gander  was  killed  by  a  dog  during 
the  incubation  of  the  geese ;  and  all  the  numerous  broods  we  have 
since  had  have  been  produced  from  males  of  that  family,  as  no  common 
or  tame  goose  or  gander  has  since  been  mixed  with  them. 

'^  The  servant  tells  me  that  the  gander  (the  largest  of  the  three 
birds)  I  sent  to  you  is  of  an  early  brood,  and,  as  he  believes,  is  at  least 
ten  if  not  twelve  years  old.  The  birds  produced  from  the  original 
goose  and  that  gander  (her  ofEspring)  have  constantly  resembled  her- 
self, both  in  deUcaoy  of  shape  and  colour,  which  ib  that  of  the  wild 
goose,  with  some  white  under  the  tail.  Unfortunately  they  have  all 
lallen  victims  to  the  spit.  The  old  lady,  though  blind  of  an  eye  and 
somewhat  rheumatic,  is  in  fine  feather ;  and,  if  proposals  were  made  to 
her,  perhaps  might  not  be  averse  to  try  her  strength  for  another  brood ; 
so  that  if  you  have  the  least  iaclination  to  have  her  to  experiment  upon 
she  IB  at  your  service.  I  shall  always  be  happy  to  exert  my  feeble 
efforts  for  the  furtherance  of  your  pursuits  and  amusements  which  tend 
so  largely  to  benefit  mankind. 

«  And  I  am,  much  yours, 

«  Wm.  Walcot,  Jun." 


These  geese  with  me  did  not  lay  eggs  till  the  month  of  April,  and 
Mr.  Walcot  informed  me  they  were  not  so  early  in  breeding  as  the 
common  or  tame  goose,  and  his  finding  them  in  the  summer  when  he 
was  shooting,  shows  they  are  naturally  late.  My  gander  was  the  most 
original ;  and  one  of  the  geese  was  more  of  an  original  than  the  other. 
The  latter  end  of  the  month  of  July  1792,  when  they  were  full  in 
feather,  they  had  a  field  of  six  acres  of  grass-ground  to  range  in ;  they 
seemed  very  tame ;  were  with  the  ducks  and  other  birds ;  yet  they  took 
flight  one  by  one  and  made  off.  They  first  tried  their  wings  as  soon  as 
they  could  rise ;  then  they  rose,  took  several  spiral  turns,  rising  higher 
and  higher,  widening  the  turns,  and  then  flew  straight  away. 

*  This  goose  is  of  the  sort  called  the  gray-legs,  or  rush-goose,  the  only  one  of  the 
tribe  that  breeds  in  this  country ;  and  is  the  only  one  fit  for  the  table. 


ANSER  LEUCOP8IS.  323 

Tab  Canada  Goose  [Anser  canadensis,  Brias.] . 

This  has  a  strong  gizzard ;  the  duodenum  is  as  usual.  The  jejunum 
makes  a  fold  like  the  duodenum,  which  is  turned  in  upon  itself;  then 
the  remaining  part  of  the  jejunum  and  the  whole  of  the  ileum  make 
three  folds  upon  themselves,  when  the  latter  passes  into  the  rectum. 
The  two  csBca  are  somewhat  longer  than  the  last  fold  made  by  the 
ileum,  and  are  a  little  serpentine.  The  rectum  is  as  usual :  there  is  no 
cavity  above  the  anus.  The  liver  is  but  small.  There  are  a  ductus 
hepaticuB  and  a  ductus  cysticus,  which  enter  the  duodenum  at  its  third 
turn  close  by  one  another.  The  bile  is  very  thick.  The  pancreas  is 
divided  into  two,  as  usual :  the  duct  enters  just  by  the  duct  of  the 
liver.    The  ditoris  is  a  small  point,  just  in  the  place  of  the  penis. 

The  Brent  Goose  {Anser  Bermcla,  Cuv.] . 

It  has  no  crop ;  but  has  a  gizzard  like  that  of  a  swan.  The  duo- 
denum is  as  usual.  The  ducts  of  the  liver  enter  at  the  last  turn,  and 
the  pancreatic  duct  just  by  them.  The  pancreas  is  not  so  long  as  the 
fold  of  the  duodenum.  The  small  intestines  are  folded  upon  one 
another  in  parallel  folds,  about  5  inches  long ;  and  in  the  direction  of 
the  body  of  the  bird,  theire  are  two  caeca  which  are  attached  to  that 
part  of  the  ileum  which  makes  the  last  fold,  so  that  they  seem  to 
makid  up  part  of  the  fold :  they  are  somewhat  longer  than  the  folds,  and 
are  a  little  serpentine  at  their  ends. 

There  is  a  difference  between  the  viscera  of  this  bird  and  those  of  a 
swan ;  but  the  male  parts  of  generation  are  just  the  same  as  those  of 
the  swan. 

The  Barnacle  Goose  [Anser  leucopsis,  Cuv.] . 

In  a  water-fowl,  about  as  large  as  a  Moscovy  duck»  that  had  a  black 
short  bill,  thick  at  the  root  like  a  goose,  which  was  white  headed,  with 
a  large  black  spot  upon  the  top  of  the  head,  and  a  black  neck,  I  found 
the  glandular  part  of  the  cesophagus  filled  with  grass.  The  stomach 
was  like  that  of  a  swan,  very  strong,  and  filled  with  small  stones; 
there  was  a  muscular  bulge  on  its  convexity  opposite  to  the  insertion  of 
the  oesophagus.  The  duodenum  was  as  usual:  the  other  intestines 
were  as  in  the  swan ;  that  is,  they  were  folded  upon  one  another  in 
two  parcels,  in  folds  like  that  of  the  duodenum.  They  were  larger 
than  common  for  a  bird  of  that  size,-  and  were  filled  with  a  kind  of 
mashed  hay,  mixed  with  other  kind  of  staff,  like  horse's  dung ;  and 
that  which  was  in  the  duodenum  was  like  small  pieces  of  hay,  mixed 
with  whitish  juice. 

y2 


824  NATATORES. 

The  c8Dca  were  very  long,  as  in  the  swan,  and  the  coats  thinner  than 
in  the  other  intestines.  The  length  of  the  whole  intestines  was  four 
times  the  length  of  the  whole  animal,  and  more  than  six  times  the 
length  of  the  trunk.  The  length  of  the  rectum  was  about  six  inches, 
which  is  two-thirds  of  the  length  of  the  animal.  The  liver  is  divided 
as  usual.  The  ducts  enter  at  the  third  duodenal  turn,  pretty  close  to 
one  another ;  and  there  are  two  pancreatic  ducts  that  enter  with  them. 
There  was  very  little  bile  in  the  gall-bladder.  The  ovarium  is  as 
common.    The  oviduct  is  a  small  cavity  above  the  anus. 

The  Moscovy  Duck  [Anas  moschata,  Liun.]. 

This  bird  has  a  crop,  but  not  of  that  sudden  swell  as  in  the  common 
fowl.  The  gizzard  is  as  in  a  swan.  The  duodenum  is  as  usual.  From 
the  last  turn  of  this  gut  the  jejunum  passes  back  on  the  right  side,  and 
then  makes  a  short  fold  upon  itself,  having  an  intermediate  mesentery ; 
it  then  becomes  a  loose  intestine :  however,  this  loose  part  forms  a 
kind  of  scollop  or  short  folds.  After  this  the  gut  is  folded  upon  itself 
three  times,  which  makes  six  portions  of  intestine  lying  parallel  to  one 
another;  they  are  all  connected  to  one  another  at  the  root  of  the 
mesentery,  but  are  single  folds  at  the  other  end ;  and  indeed  one  fold 
is  almost  single  for  its  whole  length ;  these  are  parallel  in  direction 
vrith  the  body.  After  this  the  intestine  passes  back  and  becomes 
rectum,  which  becomes  larger  and  larger  towards  the  anus,  where  is  the 
usual  swell.  The  caeca  are  pretty  long,  about  the  length  of  the  last 
folds,  and  cure  connected  to  them. 

The  gall-bladder  does  not  lie  upon  the  last  turn  of  the  duodenum, 
but  between  its  curve  and  the  porta  of  the  liver ;  there  are  two  ducts 
as  usual,  but  are  shorter,  because  they  both  enter  at  the  duodenal 
cun-e.  The  pancreas  consists  of  an  anterior  and  posterior  portion,  have 
two  hLTge  ducts  which  enter  by  the  biliary  ducts ;  besides  which  there 
is  a  small  one  that  enters  the  duodenum  midway  between  the  second 
and  third  turn :  it  comes  firom  the  lower  end  of  the  posterior  pancreas, 
which  is  the  largest  one.  The  pancreases  are  loose  at  the  lower  end, 
and  do  not  go  so  low  as  the  second  turn  of  the  duodenum. 

Parts  of  Generation, — In  the  dissection  of  these,  the  gut  is  not  to  be 
slit,  but  the  parts  are  to  be  dissected  aU  round  the  anus.  If  injected, 
the  better.  There  are  two  glands  above  the  tail  as  in  all  the  duck  kind, 
each  having  a  duct ;  but  I  believe  that  if  the  duct  was  injected,  we 
might  fill  the  tubes  of  the  gland,  for  it  appears  to  be  in  structure  like 
the  kidney  of  a  horse. 
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The  Golden-eye  Duck  [^Anas  clangula,  Linn.] . 

In  a  pied  sea-fowl,  about  the  size  of  a  duck,  with  yellow  legs,  and  a 
bill  very  thick  at  the  root,  of  the  shape  of  that  of  a  common  goose,  but 
with  the  head  of  a  duck,  there  is  something  very  uncommon  in  the 
trachea,  which  somewhat  resembles  a  crop ;  and  there  is  a  bony  swelling 
at  the  division  of  the  trachea  as  in  a  duck,  but  larger.  The  contents  of 
the  abdomen  were  like  a  swan's. 

The  Smew  [Mergus  albelJus,  Cuv.] . 

It  is  a  pied  bird  about  the  size  of  a  widgeon,  with  black  legs  and 
narrow  bill :  this  has  a  bent  point  which  is  white,  viz.  that  part  which 
might  be  called  the  nail  of  the  bill ;  it  is  turned  very  sharply  over  the 
under  part  of  the  bill. 

Its  stomach  is  not  much  stronger  than  a  bittern's,  so  that  it  is  not  a 
gizzard :  it  had  some  stones  in  it. 

The  duodenum  is  as  usual :  the  jejunum  is  loose :  the  Ueum  is  folded 
upon  itself  by  two  folds,  which  are  united  to  one  another.  There 
is  only  one  caecum,  as  in  a  bittern. 

The  West  Indian  Pelican  [Pelecanus  fuscus,  Ed.]. 

The  nostril  is  a  sHt  in  a  groove  between  the  upper  and  side  parts  of 
the  horn  of  the  bill,  just  before  the  true  skin  of  the  head.  This  slit  is 
hardly  visible ;  it  is  only  known  by  blowing  into  the  posterior  nares,  the 
air  escaping  that  way.  The  stomach  is  rather  a  stomach  than  gizzard ; 
it  is  oblong,  much  in  the  direction  of  the  cesophagus,  with  a  little  curve, 
smallest  at  the  lower  end :  it  makes  a  quick  turn  and  swells  again  into 
a  round  bag ;  or,  it  may  be  supposed  that  from  the  side  near  the  lower 
or  smaller  end  is  attached  a  bag  whence  the  duodenum  arises  *.  l^e 
duodenum  is  a  fold  of  the  intestine  similar  to  that  in  other  birds ;  it 
then  makes  another  fold  similar  to  the  above,  but  shorter.  The  re- 
mainder of  the  small  intestLnes  are  strung  on  the  edge  of  the  mesentery 
in  pretty  deep  scoUops  or  folds,  some  of  which  are  longer  than  others ; 
but  the  last  is  the  largest  or  longest,  and,  becoming  more  attached  to  tho 
root  of  the  mesentery,  it  then  goes  down  to  commence  the  rectum. 

The  caeca  are  about  1^  inch  long.  The  liver  has  two  lobes,  the  left 
very  small.  The  bile  in  the  gall-bladder  was  not  green  as  in  birds,  but 
yellowish.  The  pancreas  is  as  usual  in  birds.  The  spleen  was  large. 
The  lungs  appear  to  be  small  for  the  size  of  the  bird ;  they  do  not  come 

1  [Hunt  Preps.  Phys.  Series,  No6.  519,  582.] 
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80  far  forwards  as  the  ends  of  the  ribs  at  the  upper  part,  and,  as  in 
other  birds,  they  do  not  extend  so  far  forwards  at  the  lower  part,  bnt 
lie  in  the  hollow  made  by  the  spine  and  ribs  on  each  side.  The  Inngs, 
when  coarsely  deprived  of  the  surrounding  parts,  weighed  9  drachms 
and  2  scruples;  and  the  bird  appeared  as  large  as  a  small  goose.  From 
the  lungs  can  be  blown  up  the  whole  cellular  membrane  of  the  body. 
By  blowing  into  the  trachea,  the  cellular  membrane  of  the  skin  to  the 
body  is  everywhere  filled,  as  the  base  part  of  the  leg  surrounding  the 
lower  end  of  the  tibia,  and  the  wings  as  far  as  the  pinion,  and  on  the 
pinion  itself;  up  the  neck  as  far  as  the  head,  but  not  so  much  on  the 
back  and  upper  part  of  the  head.  From  thence  the  air  passes  among 
the  muscles  of  the  eye,  going  along  the  upper  and  lower  bills.  Under 
the  pectoral  muscle  there  is  a  hoUow  [or  air-ceU],  the  pectoral  muscle 
being  attached  only  at  its  origin  and  insertion,  and  by  the  vessels  and 
nerves  coming  into  it,  appearing  as  if  they  were  dissected.  All  the 
other  muscles  inserted  into  the  os  humeri  had  also  this  appearance  of 
being  dissected,  as  also  the  blood-vessels  and  nerves  coming  to  these 
places.  The  thigh  was  hardly  attached  to  the  body  or  ribs,  but  by 
membranes  forming  two  or  three  large  ceUs  filled  with  air.  The  air 
passed  into  the  canal  of  the  medulla  spinalis  surrounding  the  dura 
mater :  and  on  the  roof  of  the  month,  behind  the  posterior  nares,  is  a 
slit,  which  is  the  opening  of  an  air-duct  [eustachian  tube]  which  passes 
back  to  the  posterior  edge  of  the  ridge  on  which  the  bone  of  the  lower 
jaw  slides,  and  then  enters  the  bones  of  the  skull  \ 

The  Large  Pelican  from  Arabia  [Pelecanus  onocrotabis,  Linn.]. 

The  stomach  is  similar  to  that  in  Hie  pelican  from  the  West  Indies, 
ftbove  described.  The  curve  of  the  duodenum,  which  terminates  in  the 
jejunum,  goes  much  higher  on  the  right  of  the  stomach  than  the  begin- 
ning of  the  duodenum.  The  jejunum  makes  a  sweep  down  to  the 
right,  then  towards  the  left  and  up,'  making  an  oblong  spiral  turn 
within  itseUP,  then  back,  but  not  within  the  other,  but  upon  it,  having  a 
central  mesentery ;  and  where  it  is  strung  on  the  edge  of  the  mesentery 
we  shall  call  it  '  ileum".  The  ileum  passes  along  the  edge  of  the 
mesentery  in  pretty  deep  scollops  towards  the  left ;  then  makes  a  long 
fold  on  itself,  the  last  part  of  which  passes  higher  up  behind  the 
stomach  and  mesentery  to  the  root  of  that  membrane,  and  then  bends 
down  the  back  to  form  the  rectum.    The  caeca  are  about  2  inches  long 

'  [The  kidney  of  a  pelican  is  preeerred  in  Phys.  Series,  No.  1197,  and  the  tongue 
and  upper  larynx  in  No.  1472.] 

'*  [The  structure  of  the  Bmall  intestine  is  shown  in  Phys.  Series,  Prep.  No.  675.] 
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each,  and  are  pretty  near  the  anus,  whidi  makes  the  rectum  short. 
The  rectum  opens  somewhat  ohliquely  into  the  reservoir.  The  whole 
length  of  the  intestines  is  rather  short.  I  could  find  hut  one  duct  to 
the  liver,  or  rather  gall-hladder  (but  of  this  I  am  not  certain),  whidi 
was  lai^  and  honeycombed ;  it  opened  into  the  duodenum  before  its 
termination  in  the  jejunum. 

The  pancreas  is  a  round  body  placed  above  the  beginning  of  the 
duodenum,  whose  duct  opens  near  to  the  entrance  of  the  duct  of  the 
gall-bladder.  This  bird  has  the  air  diffused  through  its  body  similar  to 
the  West  Indian  pelican^ 

This  pelican  had  a  bezoar  in  its  intestine,  which  appeared  to  be  too 
large  to  pass ;  and  probably  was  the  cause  of  its  death. 

The  Cormorant  [Phalacrocorcus  Carbo^  Briss.]. 

The  iris  is  green :  it  has  little  or  no  tongue,  like  a  fish. 

The  two  nostrils  join  into  one  backwards,  before  they  open  into  the 
mouth. 

The  oesophagus  is  pretty  large,  and  is  much  of  the  same  size  all  the 
way  to  the  stomach.  The  stomach  is  oblong,  turned  up  at  the  lower 
end,  and  lies  much  in  the  direction  of  the  body  of  the  animal.  At  the 
curve  there  is  a  small  round  tendon  having  all  the  muscular  fibres  run- 
ning towards  it.  The  coats  of  the  stomach  are  thin ;  but  there  were 
stones  in  the  stomach,  so  that  digestion  is  assisted  here  by  abrasion. 
The  duodenum  is  as  in  other  birds,  but  is  pretty  long.  The  jejunum 
makes  a  fold  like  the  duodenum,  is  then  coiled  upon  itself,  and  the  gut 
makes  another  turn  or  fold  before  it  passes  down  the  back  to  form  the 
rectum :  it  is  hardly  possible  to  teU  where  the  rectum  begins,  only  that 
it  is  a  little  thicker  in  its  coats.  The  cssca  are  two  small  swellings,  one 
on  each  side  of  the  rectum.  The  liver  is  divided  into  two  lobes,  the 
right  one  being  much  the  larger.  The  gaU-bladder  lies  in  the  curve 
of  the  stomach.  The  hepatic  duct  enters  about  an  inch  on  this  side, 
where  the  duodenum  forms  its  third  curve,  and  the  cystic  duct  enters 
at  the  third  curve.  The  pancreas  is  small  and  irregular,  having  its 
ducts  entering  the  gut  between  the  two  ducts  of  the  liver ;  it  has  a 
small  process  running  upwards  behind^  and  attached  to  the  stomach. 
The  spleen  is  situated  behind  the  stomach,  is  broad  and  thin ;  the  flat 
sides  are  turned  backwards  and  forwards ;  the  right  edge  being  the 
thickest,  and  is  attached  to  the  stomach  by  vessels. 

The  legs  are  short,  like  a  duck's,  and  are  thin ;  one  edge,  which  is  the 
thickest,  is  turned  forwards,  the  other  backwards ;  and  there  are  muscles 

^  [See  the  preparations  of  the  air-boneB,  OsteoL  Seriee,  Nos.  1173 — 1179.] 
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in  the  posterior  edge  for  the  motion  of  the  toes.  The  foot  \n  wehhed. 
The  back-toe  is  joined  to  the  inner  one  by  a  web :  the  outer  toe  is  the 
longest,  becoming  shorter  to  the  back-toe.  There  is  a  down  on  the  skin 
under  the  feathers,  as  in  a  goose. 

A  small  bone,  about  an  inch  long,  passes  back  from  the  os  ocdpitis 
and  gives  origin  to  the  temporal  muscle,  which  is  very  strong  ^ 

Cormorants  build  their  nest  in  the  rocks,  on  any  smooth  comer  of  a 
stone  jutting  out  and  overhung  by  another  rock  so  as  to  shade  them. 
The  young  are  black,  and  covered  with  down  like  a  plumed  goose.  They 
continue  on  their  nest  till  they  are  feathered,  which  is  not  until  they 
are  nearly  as  large  as  the  old  ones.  This  last  peculiarity  is  contrary  to 
that  which  takes  place  in  a  great  many  swimming  birds. 

The  Sea-6ull^  a  large  Species  [Larus  marinuSf  Linn.^]. 

THe  oesophagus  is  very  large,  but  has  no  crop ;  the  viscera  are  like 
those  of  the  jay  or  jackdaw.  The  flesh  is  pretty  red.  The  stomach 
is  pretty  strong,  like  the  pewit's,  and  very  rugous  on  the  inside ;  there 
was  nothing  in  it  but  a  little  air  or  froth,  which  was  very  green ;  the 
middle  tendon  is  shining,  and  the  muscle  of  a  pale  red.  The  stomach 
contained  stones. 

The  duodenum  makes  the  usual  turns  or  folds,  and  then  becomes  a 
loose  intestine  to  near  the  termination  of  the  ileum,  where  it  is  attached 
to  the  posterior  part  of  the  stomach,  whence  it  descends  to  form  the 
rectum.  The  ceeca  are  very  short  and  small ' ;  the  rectum  is  not  above 
2  inches  long,  and  is  large  at  the  anus ;  it  was  filled  with  a  white  stuff. 
There  is  a  little  cavity  above  the  rectum,  as  in  the  owL  The  length  of 
the  whole  intestines  is  hardly  twice  the  whole  length  of  the  animal ; 
they  are  four  times  the  length  of  the  body  of  the  animal  from  the 
shoulders  to  the  tail. 

The  liver  divides  into  two  lobes  as  usual.  The  gall-bladder  is  very 
large.  The  ductus  hepaticus  passes  a  good  way  between  the  two  pan- 
creases, and  enters  the  gut  halfway  between  its  second  and  third  bend, 
about  three  inches  from  the  entrance  of  the  cystic.  The  hepato-cystic 
duct  IB  very  small,  only  admitting  a  common  bristle,  and  the  cystic  duct 
is  pretty  large,  entering  the  gut  at  the  third  bend  as  usual. 

The  spleen  is  about  1^  inch  long,  of  the  shape  of  a  worm,  lying 
behind  the  stomach,  or  rather  along  the  right  side  of  the  glandular  part 
of  the  oesophagus,  reaching  as  low  as  the  pylorus:  the  upper  end  is 
the  thickest. 


>  [Osteol.  Series,  No.  1181.] 

3  IThe  skull  of  this  bird  is  No.  1228,  Hunt.  Osteol.  Series.] 

»  [Hunt  Prep.  Physiol.  Series,  No.  686.] 


LARUS  TRIDACTYIiUS.  329 

This  bird  I  kept  in  the  garden  npon  flesh  for  about  a  month ;  and, 
about  four  or  five  days  before  I  killed  it,  it  was  taken  ill  so  that  it  did 
not  eat,  but  grew  worse  and  worse  till  I  killed  it. 

On  opening  the  abdomen  I  saw  a  number  of  white  spots ;  some  on 
the  kidneys,  some  on  the  membranous  partitions,  and  others  upon  the 
stomach.  These  I  found  to  be  chiefly  mould :  some  parts  of  them  were 
green,  and  had  a  down  [Mueedo']  upon  them.  This  mould  must  have 
formed  before  death ;  and,  although  one  can  hardly  belieye  it,  yet  so  it 
must  have  been ;  for  it  was  seen  in  less  than  twelve  hours  after  death ; 
and,  if  a  little  could  have  been  produced  in  that  time,  yet  the  whole 
could  not,  for  some  of  it  was  more  than  a  quarter  of  an  inch  thick. 
The  membranous  partitions  were  thick  and  inflamed,  and  I  account  for 
this  mould  in  this  way.  We  know  that  there  is  air  within  the  cavity 
of  the  abdomen,  which  is  taken  in  by  the  wind-pipe,  and  goes  through 
the  lungs ;  from  thence  through  the  diaphragm  into  the  abdomen.  Now 
if  this  air  was  at  aU-  confined,  and  did  not  get  out,  for  a  supply  of  fresh 
to  get  in,  it  would  certainly  putrify  the  juices  that  were  thrown  out  by 
inflammation,  and  then  these  juices  might  become  mcfuldy  before 
death  *.  This  is  a  hint  that  the  air  in  an  emphysema  should  be  let  out 
and  not  allowed  to  become  putrid. 

The  Small  Sea-Gull  [Larus  tridactybis,  Linn.']. 

This  is  the  common  sea-gull,  which  is  of  a  light  blue  colour,  with 
some  black  feathers  upon  its  neck,  wings,  and  tail,  with  black  1^  and 
bill.  It  has  no  crop.  The  oesophagus  is  large,  continuing  so  to  the 
stomach,  and  rather  becoming  larger.  It  is  almost  impossible  to  say 
where  the  oesophagus  ends,  or  the  stomach  begins ;  for  the  stomach  is 
not  a  bit  larger  than  the  oesophagus,  and  its  greatest  axis  is  in  the 
same  direction ;  but  there  is  one  mark,  which  is  that  the  oesophagus 
becomes  much  stronger,  harder,  and  thicker  just  at  one  part,  which 
distinction  becomes  more  and  more  towards  the  bottom  of  the  stomach. 
The  muscles  of  the  stomach  are  not  very  strong  nor  yery  red,  as  in 
granivorous  birds'.  There  is  a  white  tendon  on  each  side  of  the 
stomach ;  the  inner  coat  is  homy,  but  not  very  hard. 

The  duodenum  passes  out  on  one  side,  just  below  the  beginning  of 

^  [Owen,  *  Anat.  of  Flamingo,'  Prooeedings  of  the  ZooL  Society,  yoL  ii.  p.  141 
(1834)  ;  Bobin,  *  Bob  Y^g^taux  qni  croiasent  sor  lee  animaux  Tiyanta,'  1847 ;  and 
'  Lancet,'  Aug.  2nd,  1801,  p.  101,  for  a  summary  of  subeequent  obeervations  with 
demonstrations  of  Entophyta  in  living  animals.] 

^  [ParU  of  the  skeleton  of  this  bird  form  No.  1236,  Hunt  OsteoL  Series.] 
3  [Hunt.  Prep.  Phys.  Series,  No.  523,  showing  the  thickening  of  the  muscular 
coat  in  a  gull  which  had  been  fed  for  a  year  chiefly  upon  grain.] 
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the  stomach,  and  makes  the  usual  turn,  but  not  very  long.  The  oeso- 
phagus, stomach,  and  passing  out  of  the  duodenum  are  just  like  colon, 
csBcum,  and  passing  in  of  ileum ;  but  they  are  folded  upon  one  another 
through  their  whole  length ;  for  the  beginning  of  the  duodenum  joins 
near  the  termination  of  the  Ueum  which  is  behind  it ;  and  the  ileum 
passes  along  with  the  duodenum  then  with  the  jejunum  to  the  bend 
that  the  two  make.  The  part  of  the  fold  that  is  beyond  the  duodenum 
is  twisted  upon  itself  into  a  spiral  fonn ;  the  other  intestines  are  loose. 
The  casca  are  very  short.  The  rectum  is  not  above  an  inch  long ;  and 
has  a  swell  at  the  anus.  There  is  a  bag  [bursa  Fabricii]  above  the 
anus. 

The  spleen  is  about  an  inch  long,  is  small,  and  adheres  to  the  upper 
end  of  one  of  the  pancreases,  next  to  the  first  turn  of  the  duodenum. 
The  hepatic  and  cystic  ducts  enter  that  gut  about  an  inch  from  one 
another,  the  hepatic  first,  the  cystic  at  the  last  bend  of  the  duodenum, 
or  its  termination.  The  pancreatic  duct  enters-  between  both,  but 
nearer  the  cystic. 

The  testes  are  veiy  small,  oblong,  mostly  black,  but  whitish  at  the 
lower  end:  there  are  some  orifices  above  where  the  penis  should  be 
situated. 

This  description  is  taken  from  two  gulls,  viz.  the  above-mentioned 
\_Laru8  tridactylus],  and  another  somet^iing  larger,  and  of  an  ash-grey, 
with  a  yellowish  bill  and  legs  [Lartu  canus,  Linn.^]. 

The  Great  Speckled  Diver,  or  Loon  of  Pennant  IColymbus 

glacialuy  Linn.] . 

It  has  a  stomachic  gizzard  [i,  e.  having  side-tendons,  but  with  thin 
coats  like  an  ordinary  stomach].  The  duodenum  is  as  usual.  The 
jejunum  passes  pretty  high  up,  to  the  lungs,  then  down  to  the  loins, 
then  up  the  middle  of  the  abdomen,  to  the  liver  again,  making  one 
complete  oval  sweep ;  within  which  it  passes,  making  three  slight  folds 
on  itself,  or  what  may  be  called  angular  attachments  to  the  mesentery ; 
from  thence  it  passes  to  the  left  at  the  upper  part,  making  there  a  few 
convolutions,  then  goes  down  the  left  side  in  the  loins,  forming  the 
rectum.  The  caeca  arise  about  2  inches  from  the  anus,  and  are  about  3 
inches  long.  There  is  a  large  cavity  at  the  termination  of  the  rectum. 
The  anus  is  continued  above  an  inch  under  the  tail  beyond  the  pelvis. 
In  the  stomach  were  stones  and  bones  of  fi;^. 

The  testicles  were  not  larger  than  pins'  heads ;  but  this  was  killed 
in  winter.     The  circumstance  most  remarkable  in  this  bird  is  its  tibia, 

1  [The  BkoU  of  this  bird  is  No.  1232,  Hunt.  Oflteol.  Series.] 
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or  what  might  be  called  its  patella,  or  what  answers  to  the  patella  in 
other  birds.  This  bone  projects  up  in  the  line  of  the  tibia,  2  inches 
beyond  the  joint  of  the  knee :  there  are  three  strong  muscles  inserted 
into  it,  one  of  which  is  inserted  through  its  whole  length ;  the  other 
two  nearer  to  the  joint  of  the  knee :  these  muscles  arise  all  along  the 
sides-man  or  ileum :  they  must  give  great  power  to  the  forward  motion 
of  the  leg,  although  they  nmst  lose  in  velocity.  This  projecting 
process  gives  a  greater  sur£EM3e  of  origin  to  the  extensors  of  the  tarsal 
bone,  or  what  is  commonly  understood  by  the  leg,  than  they  otherwise 
could  have  had;  for  some  of  those  muscles  arise  from  its  fore-part 
through  its  whole  length,  and  wind  round  the  tibia  to  get  behind  the 
tarsal  joint.  The  tarsal  bone,  or  what  is  caUed  leg,  is  very  thin,  having 
its  sides  outwards,  and  its  edges  turned  forwards  and  backwards.  This 
form  may  be  against  the  effect  of  the  back-stroke,  but  it  assists  in  the 
fore,  or  the  bringing  the  leg  forwards  \  The  back-toe  is  smaU,  but  it 
is  webbed  with  the  outer  toe  of  the  foot.  The  first  bone  of  the  three 
front  toes  is  articulated  almost  in  a  straight  line  with  the  bone  ^f  the 
tarsus,  and  the  second  bone  only  extends  a  little  forwards,  so  that  the 
bird  cannot  possibly  walk ;  and  when  it  floats  on  the  water  its  legs  and 
toes  are  in  a  straight  line  along  the  beUy. 

The  Diver^  or  Sea-Parrot  [Firatereula  aretica,  Brisson] . 

This  bird  has  an  orange  bill  and  legs,  back  black,  breast  white. 
What  is  called  thigh,  but  more  properly  leg,  is  close  to  the  body,  and 
passes  backward  in  the  direction  of  the  body,  as  far  as  the  extremity  of 
the  rump.  This  part  of  the  leg  is  not  so  much  detached  from  the  body 
as  in  other  birds. 

The  stomach  is  a  kind  of  gizzard  with  a  strong  transparent  homy 
coat.  The  duodenum  is  as  usual:  the  other  intestines  make  several 
turns,  and  pass  down  or  back,  to  form  the  rectum  :  there  are  two  small 
C8Bca.  [In  the  cloaca  are]  two  small  nipples,  which  I  suppose  to  bo 
the  terminations  of  the  vasa  deferentia,  like  those  in  the  cock.  The 
cesophagos  enlarges  before  it  enters  the  thorax. 

The  Sea-Parrot  [Una  TVoife,  Latham]. 

This  bird  is  web-footed,  but  has  no  back-toe :  it  is  black*  The  biU 
is  something  like  the  vultures,  being  covered  with  feathers  as  far  as  the 
nostril :  where  the  feathers  terminate,  there  is  a  round  bend  or  ridge 
with  a  pretty  deep  groove :  a  little  further  on  there  is  a  hollow  that 


1  [Osteol.  Seriefl,  No.  1 166.] 
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runs  obliquely  across  the  bill,  which  is  white :  half-way  between  that 
and  the  point  of  the  bill  there  is  another  depression,  but  shallow.  There 
is  a  white  stroke  on  each  side  of  the  head  that  runs  from  each  eye 
forwards  towards  the  upper  part  of  the  biU,  and  terminates  at  the  bend. 
It  has  a  long  thin  body,  with  a  very  long  sternum.  The  ribs  come  as 
far  as  the  pubis,  so  that  the  passage  into  the  abdomen  [in  the  skeleton] 
is  very  small ^.  The  membrane  that  divides  the  abdomen  into  two  cavi- 
ties is  very  thin,  so  that  you  can  see  all  the  intestines  through  it. 

The  stomach,  taking  in  the  glandular  part  of  the  oesophagus,  is  much 
the  shape  of  the  human  caecum,  and  is  about  4  inches  long  in  the  whole. 
The  lower  end,  which  is  the  true  stomach,  is  by  much  the  strongest, 
and  has  a  centre  tendon  on  it. 

The  duodenum  makes  the  usual  turns ;  then  passes  back  and  much 
higher  than  its  origin,  and  passes  down  again  and  soon  makes  a  turn 
upon  itself,  which  fold  is  coUed  upon  itself  in  a  conical  spiral  form.  After 
this  it  makes  some  loose  convolutions,  and  passes  up  behind  the  stomach ; 
then  is  bent  down  and  forms  the  rectum.  The  caeca  are  very  ne&r  the 
anus,  and  about  fths  of  an  inch  long.  The  rectum  terminates  in  a 
pretty  large  bag,  by  an  opening  like  the  os  tincse.  This  bag  was  filled 
with  a  yellow  matter,  which  was  gritty  like  sand.  There  was  no  trace 
of  a  penis,  yet  it  was  a  cock  bird. 

The  hepatic  duct  was  at  the  place  where  the  gall-bladder  lies  upon 
the  duodenum ;  and  the  cystic  about  half  an  inch  further  on.  A  pro- 
cess of  pancreas  runs  up  and  is  joined  to  the  spleen. 

[Class  Reptilia,  Cut.  ;  Tricoilia,  Hunter.] 

General  observations  on  the  TricoiUa. 

The  following  divisions  are  those  that  have  three  cavities  to  their 
heart,  and  which,  therefore,  I  call  Tricoilia^, 

This  constitutes  a  large  class  of  animals  composed  of  different  tribes, 
each  tribe  of  different  genera,  and  each  genus  of  different  species. 
Whether  there  are  any  varieties  in  any  of  the  species,  I  do  not  know. 
If  there  be,  it  must  be  owing  to  country,  climate,  <&c.,  not  to  cultivation, 
as  in  many  quadrupeds  and  birds. 

As  the  TriooHia  are  capable  of  retaining  the  same  air  in  their  lungs 
for  a  considerable  time,  and  are  likewise  capable  of  going  a  considerable 
time  without  air  in  their  limgs,  much  more  so  than  those  that  have  four 
cavities  to  the  heart,  it  gives  them  a  power  of  living  some  time  without 
breathing ;  and  therefore  they  can  live  under  water  without  drawing 


[Oftlool.  Sorion,  No.  1164.]  -  [Vol.  i.,  p.  2.3.] 
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in  their  breath,  and  can  live  in  a  yacunm  a  considerable  time,  in  a  half 
state  of  death.  Accordingly  nature  has  made  some  of  this  division  both 
terrestrial  and  aquatic;  from  which  last  quality,  naturalists  have 
commonly,  but  improperly,  called  the  whole  Amphibia, 

As  this  class  of  animals  are,  as  to  the  construction  of  the  heart,  in  a 
kind  of  middle  state  between  the  fish,  or  dicoilia,  and  the  tetracoilia,  it 
was  natural  to  suppose  them  to  be  truly  amphibious ;  and,  while  many 
of  them  seemed  to  live  both  in  and  out  of  water,  the  idea  of  their  being 
so  became  still  more  natural.  But  although  this  last  circumstance  [viz. 
the  heart  of  three  cavities]  does  not  in  the  smallest  degree  constitute 
this  property,  yet,  by  those  who  knew  not  what  it  was  that  did  con- 
stitute an  amphibious  animal,  that  alone  was  deemed  sufficient.  Some, 
even,  of  the  Tetracoilia  have  been  termed  '  Amphibia,'  such  as  the  otter 
and  beaver :  but  the  construction  of  the  heart  is  not  the  immediate  cause 
of  their  being  either  fish,  flesh,  or  both ;  it  is  whether  they  have  giUs, 
lungs,  or  both. 

All  of  this  division  [or  class  Tricoiltd]  sleep  in  cold  weather ;  and  in 
their  sleep,  are  as  if  almost  dead.  They  are,  I  believe,  the  only  animals 
that  can  be  called  sleepers  for  seasons ;  for  we  do  not  find  this  structure 
of  heart  in  any  other  animals,  and  it  is  natural  to  suppose  that  this 
property  arises  from  the  structure  of  heart  ^;  and  from  this  structure  of 
heart,  and  that  of  the  lungs,  it  would  appear  that  it  is  not  so  necessary 
for  the  life  of  these  animals  to  have  their  blood  exposed  to  the  air,  as  it 
is  in  those  that  are  more  perfect,  and  in  those  that  would  seem  to  be 
less  perfect. 

This  division  of  animals  may  be  subdivided  into  three  orders,  viz. 
swimmers,  lizards,  and  snakes.  Each  order  consists  of  different  genera, 
and  those  genera  into  their  different  species. 

The  first  order  consists  of  turtles,  frogs,  toads,  efts,  and  crocodiles. 

The  second,  of  lizards  and  chameleons. 

The  third  of  snakes. 

[Loose  Not€s.'\ 
Amphibia  grow  slowly,  eat  little,  and  breathe  slowly. 


As  it  appears,  in  general,  that  Nature  can  hardly  make  one  part 
perform  two  actions  with  advantage,  may  we  not  suppose  that  the 
Amphibia  see  but  indifferently,  or  that  they  do  not  see  equally  well  in 
and  out  of  the  water  ? 


1  [Bats  and  Inaecto  show  that  seasoiial  torpidity  may  be  a  property  oommon  to 
animals  with  very  diverse  structures  of  heart] 
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FartB  of  animato  wfame  diiect  uses  are  not  known,  and  also  oonaiating 
of  several  parts  whose  peculiar  offices  are  not  in  the  least  known  from 
any  kind  of  construction  that  they  have :  when  these  parts  are  differently 
arranged  or  disposed  from  the  eonunon  [type],  or  that  which  we  are 
mostly  acquainted  with,  it  hecomes  very  difficult  to  say  what  are  the 
parts  in  every  variation.  For  instance,  the  brain  of  a  turtle  may  have 
all  the  parts  that  the  human  brain  has ;  but  as  these  parts  are  differently 
disposed,  and  of  different  shapes  and  sizes  in  proportion  to  the  size  of  the 
brain,  it  becomes  yery  difficult  to  say  what  each  part  is  that  oozresponda 
with  those  of  the  human« 

Of  the  DigposUion  of  the  Digestive  Organs  in  the  Tricoilia. 

This  class  of  animals,  like  every  other  that  has  a  uniformity  in  the 
disposition  of  the  parts  of  which  they  are  constructed,  has  thdr  digestiye 
and  the  other  organs  relatiye  to  them,  disposed  on  pretty  much  the 
same  principle.  The  beginning  of  the  stomach  i&  more  on  the  left  side 
than  in  the  middle,  as  it  is  in  fish ;  but,  whether  it  passes  down  straight, 
as  in  the  snake,  whose  body  is  long,  or  goes  across  to  the  right,  as  in 
the  turtle,  whose  body  is  broad,  the  intestine  arises  from  the  right,  the 
stomach  bending  that  way,  so  that  the  intestines  may  be  said  to  arise 
on  the  right.  They  are  immediately  attached  to  the  right  of  the 
mesentery,  and  pass  along  that  membrane  on  its  right  edge,  till  they 
form  csBcum,  colon,  or  rectum,  whichever  they  may  have. 

[Order  Ceocodilia*.] 

Of  the  Crocodile. — ^There  are  two  kinds,  with  regard  to  the  trachea ; 
in  one  it  is  nearly  straight',  in  the  other  it  makes  a  bend  upon  itself 
towards  the  left  side  of  the  thorax';  and  when  it  returns  to  the  middle 
between  the  right  and  the  left,  just  above  the  heart,  it  then  passes 
down  and  divides  into  two.  Some  birds  have  a  fold  in  the  trachea 
before  it  enters  the  thorax. 

All  those  [crocodiles]  that  I  have  examined  that  had  not  this  fold 
were  young  ones.  The  one  [Croe.  acutus]  which  had  this  fold  was  a 
large  one,  above  6  feet  long,  and  is  the  one  from  which  this  description 
was  taken*.     One  with  a  broad  mouth  [Alligator  Indus']  had  it  not. 

*  In  the  bfgiiming  of  the  winter  176^^,  I  got  a  orooodile  whieh  had  been  in  a 

1  [The  Hunterian  oeteological  spedmenB  of  Crocodilia  include  puts  of  Gavidlis 
gangeticus,  Noe.  682,  703,  708;  Crooodilus  acutus,  Noe.  713—715;  Oroc.  vulgaris, 
Nos.  717,  718 ;  Oroc,  biporcatus.  Nob.  720,  723,  725,  731, 745, 754 ;  AUigator  Itwius, 
Noe.  761, 763.] 

*  [Alligator  lucius.]  '  [Crocodilus  acutus.] 
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In  one  from  Jamaica,  sent  me  by  Mr.  Home^  which  measured  1  foot 
6  inchea  from  the  back  part  of  the  head  to  the  giving  off  of  the  hind- 
legs,  and  measured  from  the  nose  to  the  tip  of  the  tail  4  feet  6  inches, 
the  trachea  was  bent  as  above  described.  It  had  a  narrow  nose,  but 
risiog  and  round  where  the  nostrils  opened,  and  his  two  fore-teeth  of 
the  lower  jaw  came  through. 

In  another  of  nearly  the  same  size,  which  I  had  from  Mr.  Bailey  the 
bird-man,  the  trachea  divided  pretty  high,  a  good  way  above  the  heart, 
but  had  not  this  bend,  excepting  that,  after  it  had  divided,  the  two  took 
a  gentle  turn  to  the  right  instead  of  the  left'. 

The  crocodile  comes  nearest  to  the  fowl  in  the  structure  of  its  internal 
parts,  of  any  animal  that  I  know :  it  is  the  nearest  of  any  of  this  dass. 
The  trachea  ia  similar,  and  has  some  of  the  variations.  Both  birds  and 
crocodiles  have  two  glands  on  the  upper  part  of  the  thorax,  and  some 
flat  scattered  ones  near  the  same  place,  which  are  thyroidal  glands. 
The  communication  of  the  veins  of  the  stomach,  &c.,  with  those  of  the 
liver,  and  the  vein  of  the  rectum,  joiniug  or  entering  into  the  vena 
portamm,  is  similar  to  the  bird,  although  it  is  much  more  considerable 
[in  the  crocodile]. 

The  adhesion  of  the  stomach  to  the  peritoneum  is  somewhat  similar : 
the  stomach  itself  is  of  the  gizzard  kind,  and  the  folds  of  the  duodenum 
are  also  something  similar. 

*8how '  for  seyeral  jean  in  London  before  it  died.  It  ma  at  the  time  of  its  death, 
perhaps,  the  largest  erer  seen  in  this  comitry,  haying  grown  to  my  knowledge 
shore  3  feet  in  length,  and  was  above  5  feet  long  when  it  died.  I  sent  to  Mr. 
HewBon,  and  before  I  opened  it,  I  read  over  to  him  my  former  descriptions  of  the 
dissections  of  this  animal,  relative  to  the  *  absorbing  system,'  both  of  some  of  the 
larger  lymphatics  and  of  the  lacteals,  with  a  view  to  see  how  &r  these  descriptions 
would  agree  with  the  appearances  in  the  nniTifiRl  now  before  us,  and  on  comparing 
them  they  ezacdy  coiresponded.  This  was  the  erooodile  from  which  Mr.  Hewson 
took  his  observation  of  the  oolour  of  the  chyle  (PhiL  Trans.  1769,  p.  199)  [four 
years  after,  when  Mr.  Hewson  writes,  "  I  lately  saw  by  fitvour  of  Mr.  John  Hunter," 
Ac].  The  intention  of  my  showing  this  crocodile,  and  also  reading  my  former 
dissections  to  Mr.  Hewson  was,  that  he  might  see  that  I  had  a  tolerable  description 
of  this  system  in  the  Amphibia;  because  I  found  him  busy  in  the  pursuit  of  this 
system  in  various  animalsi  and  hinting  himself  to  be  the  discoverer  of  it  even  in 
birds,  and  to  convince  him  that  this  description  must  have  been  written  some  con- 
siderable time  before,  in  all  probability  before  my  going  abroad.  As  crocodiles  are 
seldom  to  be  had  in  this  country,  I  could  hardly  have  dissected  two  crocodiles, 
besides  this,  between  May  1763  (the  time  I  returned  from  Portugal),  or  the  autumn 
1763,  when  the  turtle  was  dissected,  and  the  beginning  of  the  winter  1764rn5.  Mr. 
Hewson  at  the  time  appeared  satisfied,  or  at  least  made  no  remarks. 


^  [The  brother-in-law  of  John  Hunter,  afterwards  Sir  Everard  Home,  Bart.] 
'  [In  a  small  Croc,  actttus  the  trachea  made  a  sudden  turn  just  above  the  pericar- 
dium, from  the  left  to  the  right  of  the  oesophagus,  passing  stemad,  and  then  divided.] 
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When  the  skin  ib  taken  off  the  abdomen  and  abdominal  muscles,  we 
find  what  may  be  called  false  cartilages;  that  is,  a  middle  cartilage 
continued  from  the  lower  end  of  the  sternum  to  the  ossa  pubis,  which 
might  be  called  an  '  abdominal  sternum '  or  fSedse  sternum :  from  this, 
there  are,  going  out  laterally,  a  great  many  cartilages  like  those  from 
the  true  sternum,  but  not  so  large ;  these  have  muscles  between  them 
like  interoostals.     There  is  in  the  body  of  the  muscle  a  white  substance 
like  extrayasated  blood,  but  the  blood  of  this  animal  is  red.    The  peri- 
toneum IB  very  thin,  and  is  loosely  connected  to  the  abdominal  musdee ; 
and  what  is  very  remarkable  is,  that  it  only  covers  those  viscera  that 
are  below  the  great  arch  of  the  stomach  and  lower  edge  of  the  right 
lobe  of  the  liver;  so  that  there  is  only  the  posterior  suifieuM  of  the 
stomach  covered  by  it,  as  in  the  bird,  and  the  lower  concave  surface  of 
the  right  lobe  of  the  Uver,  and  lower  surface  of  the  gall-bladder.    From, 
or  to,  these  three  parts,  it  is  reflected  to  or  frx>m  the  abdominal  muscles, 
so  that  the  whole  convex  sur&oe  of  the  liver  is  not  covered  by  the 
peritoneum.    This  surfietce  of  the  Hver  adheres  to  the  parts  before  and 
above  it,  which  in  the  human  is  the  diaphragm ;  and  on  the  inside  of 
the  abdominal  muscles  in  a  young  one,  there  was  a  capsula  on  the 
anterior  surface  of  both  lobes,  which  neither  communicated  with  the 
peritoneum  nor  pleura ;  this  is  a  continuation  of  the  pleura ;  therefore 
the  Hver  might  be  said  to  be  in  the  thorax. 

All  the  anterior  surface  of  the  stomach  adheres  to  the  liver  by  loose 
sacculous  adhesions  to  the  left  side  of  the  gall-bladder  and  abdominal 
muscles.  This  adhesion  is  by  a  very  thick  layer  of  fat.  When  the 
lower  edge  of  the  liver  comes  in  contact  with  the  abdominal  musdes 
there,  the  most  internal  lamella  of  those  muscles  becomes  tendinous, 
and  a  thin  lamella  of  this  tendon  passes  on  each  side  of  the  liver.  The 
inferior  lamella  is  fixed  at  the  root  of  the  liver,  but  the  superior  is  lost 
insensibly  in  the  convex  surfiaioe  of  the  liver ;  these  two  lamellse  are  not 
a  uniform  tendinous  &scia,  but  are  fasciculated,  and  some  parts  are 
only  membranous. 

The  lamella  which  passes  under  the  concave  surface  of  the  left  lobe 
of  the  Hver  adheres  in  some  places  to  the  anterior  surface  of  the  stomach ; 
but  I  beHeve  it  does  not  in  every  part  (this  is  the  adhesion  we  spoke  of 
when  on  the  adhesion  of  the  stomach).  The  other  surface  of  this  lamella 
that  is  next  to  the  Hver,  does  not  adhere  to  the  whole  of  the  left  lobe 
of  the  Hver,  but  only  round  the  circumference  of  that  lobe.  The  Hver, 
thus  enclosed  by  the  tendon  of  an  abdominal  muscle,  must  be  influenced 
by  the  action  of  the  muscle,  viz.  pulled  down  when  the  muscle  acts. 
By  this  adhesion  of  the  Hver  all  round  its  edge  to  the  whole  cavity  of 
the  abdomen,  it  makes  a  kind  of  diaphragm,  whioh  i.s  indeed  the  only 
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one  the  animal  has ;  for  the  upper  surfoce  of  the  lirer,  with  the  superior 
tendon,  adheres  to  the  pleura,  which  is  very  thin ;  so  that  the  liver  is 
properly  the  diaphragm,  and  is  at  the  posterior  part  in  contact  with  the 
lungs.  As,  however,  the  inferior  lamella  is  the  strongest  and  goes  to 
the  oesophagus  and  to  the  vessels  that  pass  upon  the  hack,  this,  there- 
fore, is  most  properly  the  diaphragm ;  hut  if  we  consider  this  as  the 
diaphragm,  we  must  consider  the  liver  as  in  the  thorax.  In  respiration 
the  liver  must  he  moved  downwards,  which  will  increase  the  cavity  of 
the  thorax. 

The  situation  of  the  liver  is  much  as  in  the  human,  and,  as  in  the 
human,  it  does  not  go  quite  to  the  posterior  part  of  the  loins,  where  the 
spleen  Ues. 

Of  the  (Esophagus, — ^The  oesophagus  passes  through  the  thorax,  and, 
when  got  helow  the  left  lohe  of  the  liver,  it  immediately  dilates  into 
the  stomach ;  hut  it  passes  principally  through  the  membranous  part 
that  connects  the  Uver  to  the  posterior  parts,  or  that  membrane  we 
spoke  of  above.   . 

Stomach. — ^The  stomach  is  pretty  large,  roundish,  and  lies  much  in 
the  place  of  that  in  the  human  subject ;  it  is  about  as  strong  as  an 
eagle's,  and  has  a  middle  tendon,  on  each  side,  about  the  breadth  of  a 
shilling,  and  all  the  fleshy  fibres  passing  to  it.  Very  near  the  opening 
of^the  oesophagus  is  the  pylorus ;  but  the  stomach  has,  there,  a  little 
swell  or  another  small  stomach  or  cavity,  and  from  thence  the  duo- 
denum begins  \  In  the  stomach  of  one  I  had  sent  me  from  Jamaica, 
I  found  the  whole  of  the  feathers  of  a  bird,  with  a  few  of  the  bones, 
but  I  could  not  make  out  what  bird  it  was.  The  most  curious  drcum- 
stance  was  the  bones  having  lost  all  their  earth,  exactly  similar  to  a 
bone  that  has  been  long  steeped  in  an  add,  just  the  contrary  to  what 
might  have  been  expected. 

They  do  not  regurgitate  the  insoluble  and  indigestible  part  of  the 
food,  as  do  the  owls,  eagles,  ^c.  There  were  stones  in  the  stomach  of 
considerable  size,  larger,  e,  g.,  than  the  end  of  a  man's  thumb ;  there 
were  also  the  seeds  of  some  vegetable.  The  question  is,  how  did  he 
catch  the  bird?  Was  the  bird  swimming  on  the  water  ?  anddidhedive 
under  the  bird,  and  come  up  under  him  and  catch  him  ?  Or  was  the 
bird  asleep  in  the  night?  Mr.  Home  says  it  was  probably  a  pigeon; 
for,  whenever  a  pigeon  is  shot  and  falls  near  them,  they  iomiediately 
catch  and  swallow  it.  One  would  be  induced  to  suppose  that  birds 
were  their  favourite  food ;  for  one  that  I  had  sent  me  from  the  West 
Indies,  when  I  gave  him  fish  he  did  not  touch  them,  but  when  I  gave 
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him  sparrows  he  swallowed  them  feathers  and  all ;  but  I  found  he  did 
not  throw  up  the  feathers,  as  the  owls  do ;  but  they  passed  through  him 
in  part  digested.  What  was  singular^  he  only  ate  by  fits ;  that  is,  he 
fasted  several  days  after  a  good  meal,  although  sparrows  were  lying  by 
him,  and  then  would  eat  heartily  again. 

This  crocodile  {Oroe.  actUus)  had  five  fingen ;  the  ring  and  little 
finger  had  no  claw,  but  terminated  in  a  point,  like  a  snake's  taiL 
[On  the  hind-foot  it  had]  four  toes ;  the  little  toe  has  also  no  nail. 

The  duodenum  passes  towards  the  right  side  for  about  4  inehee,  and 
is  folded  upon  itself  for  more  than  2  inches,  which  fold  is  continued 
round  its  outside,  or  is  again  folded  upon  itself 
as  in  the  figure.  A  is  the  pyloric  sac  of  the 
stomach:  B,  the  last  end  of  the  turn,  which  is 
something  similar  to  that  in  the  bird.  Thence 
the  intestine  passes  behind  the  others,  and  then 
downwards,  adhering  to  the  posterior  parts,  as  in 
the  human;  it  then  crosses  the  spine  a  little 
below  the-  root  of  the  mesentery  and  becomes 
loose,  and  is  smaller  and  thinner  in  its  coats  until 
within  3  inches  of  the  anus,  where  it  passes 
down  straight  and  becomes  a  HttLe  larger.  There 
is  no  csBcum,  nor  does  the  large  gut  take  the  turns  « 

of  the  colon,  as  in  some  others.  The  rectum,  about  2  inches  from  the 
anus,  terminates  in  a  valvular  manner  like  that  of  a  carnivorous  bird ; 
and,  before  this  termination,  it  passes  upon  the  kidneys^and  between 
them.  The  mesentery  is  loose  and  thin ;  I  could  not  observe  any  lym- 
phatic glands,  and  the  intestines  are  more  than  four  times  the  length  of 
the  animal  fh>m  nose  to  anus. 

The  spleen  is  nearly  as  large  as  the  human,  and  much  of  the  same 
shape ;  it  is  of  a  pale  brown,  not  of  the  bluish  cast  that  the  human 
spleen  has ;  it  is  situated  on  the  right  side,  below  the  right  lobe  of  the 
liver ;  its  situation  there  is  much  the  same  with  that  of  the  human 
^leen  on  the  left  side.  Its  convex  surface  is  turned  towards  the  abdo- 
minal muscles,  and  is  as  loose  as  in  a  foetus.  There  are  no  vasa  brevia, 
and  there  is  no  connexion  with  the  stomach ;  so  that  the  old  notion  of 
vasa  brevia  carrying  fluid  to  the  stomach  and  spleen  to  keep  the  stomach 
warm  and  to  be  a  balance  for  the  liver,  is  groundless ;  its  vessek  enter 
its  posterior  edge,  not  at  the  middle,  so  that  there  ia  no  fissure  on  the 
inner  angle. 

The  pancreas  is  but  small  and  irregular ;  it  is  situated  in  the  folding 
of  the  duodenum ;  one  end  of  it  begins  near  the  pylorus,  the  duct 
enters  the  duodenum  at  its  last  turn,  as  in  fowls^  and  seems  to  enter 
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with  the  hepatic  duct.  These  parts  agree  in  every  respect  with  the 
same  in  some  fowls,  «.  ^.,  those  that  eat  fish,  especially  with  the  fish- 
hawk  and  eagle. 

The  liver  is  large  in  proportion  to  the  size  of  the  animal ;  it  is  pretty 
nniformlj  concave  below ;  it  is  divided  into  two  lobes,  the  right  being 
the  larger ;  this  division  is  by  the  spine  behind,  and  by  the  heart  at 
the  fore  and  upper  parts,  so  that  almost  the  whole  heart  is  sunk  in  the 
upper  convex  surfttce  of  the  liver ;  but  these  two  lobes  are  united  by 
the  pericardium,  above  which  adheres  all  round  the  surface  of  contact, 
so  that  there  is  a  capsula  between  the  pericardium  and  liver,  and  the 
tendiaous  membrane  that  covers  the  lower  surface  of  the  liver,  but 
there  is  a  little  continuation  of  the  liver  from  the  one  lobe  into  the  other, 
just  as  in  a  fowL 

The  gall-bladder  is  fixed  to  the  concave  side  of  the  right  lobe,  much 
as  in  the  human  subject,  but  not  so  closely ;  it  is  much  of  the  shape  of 
that  in  the  human,  and  is  furrowed  on  the  inside  like  a  fowl's.  The 
hepatic  duct,  as  it  passes  to  the  duodenum,  sends  a  branch  to  the  gall- 
bladder ;  it  then  goes  to  open,  separately  from  the  cystic,  into  the  duo- 
denum, but  seems  to  be  in  conjunction  with  the  pancreatic  duct  at  its 
insertion.  The  cystic  duct  arises  frx>m  the  lower  end  of  the  bladder, 
is  longer  than  the  hepatic,  is  straight  through  its  whole  length,  and 
opens  into  the  duodenum,  by  the  entrance  of  the  hepatic  and  pancreatic 
ducts. 

There  is  an  oblong  dark  body  placed  in  the  root  of  the  mesentery ; 
it  is  thicker  at  one  end  than  at  the  other,  is  about  two  inches  long, 
and  half  an  inch  thick ;  it  has  arteries  running  along  one  side  of  it, 
and  the  veins  seem  to  run  principally  on  the  outside.  I  imagine  this 
is  analogous  to  the  '  pancreas  asselli,'  viz.  a  lymphatic  gland :  it  is  a 
good  deal  like  the  spleen  of  a  bird,  and  as  I  could  not  find  any  ovaria, 
I  do  not  know  but  this  may  be  them,  but  rather  suspect  it  is  not.  The 
crocodile,  like  the  fowl,  has  no  epiploon. 

The  kidneys  are  very  large,  very  nearly  as  laige  as  in  the  human 
body :  they  are  situated  on  the  pelvis  something  like  those  of  birds ; 
the  upper  end  is  largest  and  lies  before  the  psoas  muscles,  and  the  lower 
end  passes  into  the  sides  of  the  pelvis.  They  are  convoluted  like  the 
brain,  of  a  dark  brown,  in  some  places  lighter ;  are  iu  contact  with  one 
another,  and  have  small  bodies  placed  on  the  outer  surface,  as  in  the 
kidneys  of  fowls  ^  Their  ureters  enter  the  sides  of  the  anus,  or  the 
rectum,  after  it  has  become  valvular'.  The  ureters  are  as  large  as  in  the 
human  subject ;  I  should  imagine  that  the  urine  was  like  that  of  birds, 
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as  the  kidneys  are  similar :  the  yellow  bodies  and  the  entrance  of  the 
ureters  are  similar. 

Upon  the  outer  surface  at  the  xipper  end  and  inner  edge  of  the  kid- 
neys are  placed  two  oblong  bodies  that  I  take  to  be  the  'capsulsB 
renales  ;*  they  are  darker  on  their  exterior  surface  than  internally,  and 
in  some  places  little  yellow  bodies  are  to  be  seen  upon  them  as  in  the 
kidney ;  and  on  the  outer  edge  there  is  a  veiy  small  yellow  thread  [the 
oviduct]  passing  down,  which  is  continued  along  the  broad  ligament  its 
whole  length  towards  the  anus.  This  seems  to  be  a  duct  filled  with 
yellow  matter,  which  we  see  studded  on  the  suifaoe  of  the  gland,  in 
one  given  me  by  Mr.  Bailey,  which  had  no  oviduct,  these  bodies  wero 
larger  at  the  upper  end,  terminating  below  almost  in  a  point.  Behind 
the  upper  end  there  is  another  body,  which  goes  a  little  higher  and 
seems  to  be  rather  lighter  in  colour;  whether  this  be  a  process  of 
the  other  (whatever  the  other  may  be),  or  epididymis,  or  capsula 
renalis,  or  whether  the  whole  is  capsula,  nothing  but  finding  them  in 
the  copulating  season  can  determine.  The  duct  leading  down  had 
nothing  in  it\ 

Of  the  Female  Parts. — ^There  are  two  oviducts  which  lie  on  the  ante- 
rior surface  of  the  kidneys,  extending  the  whole  length  of  the  kidney. 
They  are  attached  to  the  kidney  by  a  thin  doubling  of  the  peritoneum, 
which  is  about  an  inch  broad ;  the  course  of  these  is  serpentine ;  the 
upper  end  terminates  in  the  fimbriae ;  the  other  end  passes  down,  and 
gets  upon  the  fore-part  of  the  rectum,  then  passes  through  the  coats  of 
that  gut  obliquely,  excepting  the  internal ;  and,  when  blown  into,  it 
terminates  in  a  blind  point,  forming  a  protuberance  upon  the  inner  sur- 
face of  the  rectum ;  but  the  air  does  not  escape  by  any  orifice  therein : 
so  in  what  manner  they  enter  I  do  not  know ;  but  it  must  be  in  this 
common  anus,  as  it  is  in  birds,  and  must  be,  I  think,  by  two  orifices. 
The  oviduct  was  about  the  bigness  of  a  goose-quill,  but  was  much 
smaller  at  the  morsus  diaboli'.  There  arises  from  the  inner  surface  of 
this  common  anus,  the  clitoris,  which  is  nearly  an  inch  long,  thickest  at 
the  root.  At  its  point  it  is  a  little  hollow,  but  very  protuberant  and 
roqgh ;  at  its  root  it  seems  to  begin  from  two  flat  white  bodies  about  a 


^  [I  found,  in  a  male  orooodile  diBBOctod  at  the  Zoological  Qardens,  the  testes 
naiTow  and  long,  dtuated  a  little  atlantad  and  stemad  of  the  kidneys.  The  semen 
was  carried  to  two  pretty  large  yesicul«,  lodged  close  behind  the  cloaca,  formed  in 
part  by  a  cartilaginous  sac ;  the  openings  were  at  the  sides  of  the  doacal  oommenoe- 
ment  of  the  groove  of  the  penis.] 

'  [There  are  no  fimbriie ;  the  margins  of  the  slit-like  abdominal  aperture  are 
entire:  the  cloacal  orifices  of  the  oviducts  are  demonstrated  in  the  preparation 
No.  ^24,  Hunt  Phys.  Series:  see  the  description  in  Phys.  Catalogue,  voL  iv. 
p.  147.] 


CROCODILIA.  341 

quarter  of  an  inch  broad,  and  near  half  an  inch  long ;  the  formation  of 
the  anus  is  a  slit  about  an  inch  long,  and  has  a  little  oi  the  external 
skin  carried  a  little  way  into  the  rectum,  but  there  it  is  very  fine.  The 
sphincter  ani  is  very  strong ;  the  whole  of  the  clitoris  is  hid  within  the 
anus^ 

The  centre  of  motion  of  the  lower  jaw  is  nearly  in  the  same  line  with 
the  centre  .of  motion  in  the  head  on  the  neck ;  but  it  is  a  little  ftirther 
back,  nearly  as  far  back  as  the  union  of  the  first  and  second  vertebrsB 
of  the  neck ;  so  that  there  is  one  centre  of  motion  to  the  jaws,  and  to 
the  first  vertebra  upon  the  second.  Now,  as  all  the  openers  of  the 
mouth  are  behind  this  centre  of  motion,  and  their  origin  from  the  head 
is  at  a  greater  distance  from  the  centre  of  motion  than  the  insertion  is, 
it  may  be  owing  to  this  that  the  head  moves  upon  the  lower  jaw.  The 
raisers  of  the  jaw  or  depressors  of  the  head  arise  from  the  head ;  their 
origins  are  very  extensive;  they  arise  as  far  forward  as  half-way 
between  the  anterior  and  posterior  nares,  making  part  of  the  roof  of 
the  mouth  posteriorly  and  laterally,  but  not  in  the  middle,  where  there 
is  an  interval  between  the  two  muscles ;  they  make  part  of  the  bottom 
of  the  orbit.  This  origin  is  continued  backward  along  the  base  of  the 
skull  under  the  ear  as  far  back  as  the  [posterior  margin  of  the  entoptery- 
goid  bone].  From  this  extensive  origin  the  muscles  pass  backward  and 
downward  in  different  directions,  and  the  anterior  fibres  almost  directly 
back,  the  others  almost  directly  down,  and  are  inserted  into  the  upper 
edge  and  inner  surface  of  the  lower  jaw  principally  before  the  centre  of 
motion,  but  some  are  inserted  behind  it.  The  use  of  these  is  to  raise 
the  lower  jaw  or  depress  the  upper  one,  and  those  that  arise  so  far 
forwards  will  rather  depress  the  upper  jaw.  As  they  are  so  far  before 
the  centre  of  motion  at  the  origin,  and  so  near  it  at  the  insertion,  one 
would  imagine  that  those  fibres  that  are  inserted  behind  the  centre  of 
motion,  would  depress  instead  of  raising  it ;  but  the  lower  jaw  ia  carried 
further  back,  and  these  fibres  in  some  measure  pass  over  a  ridge  of 
bone,  as  over  a  pulley,  when  the  mouth  is  open,  so  that  by  these  means 
these  fibres  are  upon  the  stretch  at  that  time. 

There  are  two  bony  processes,  one  on  each  side  ^,  passing  down  on 
the  middle  of  the  lower  jaw,  just  before  the  insertion  of  these  muscles. 
These  processes  are  covered  on  their  exterior  surface  by  a  smooth  articu- 


^  [Hunt.  Prep.  Phys.  Series,  No.  2725.  The  peritoneal  canals  terminate  on  two 
papillae,  placed  on  either  side  the  root  of  th&  clitoris  or  penis,  and  communicate,  at 
about  a  line  distant,  with  the  cayemous  structure  of  those  parts ;  ihej  oppose  the 
ingress  of  fluids  from  without.] 

*  [Thd  *entopterygoids.'  See  *  On  the  Homologies  of  the  Vertebrate  Skeleton,' 
8to.  1848,  figure  22,  m.] 
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lating  cartilage ;  they  move  on  the  inside  of  the  lower  jaw  like  a  joint ; 
but  that  part  of  the  jaw  which  opposes  them  is  not  covered  by  a 
cartilage,  but  with  a  soft  ligamentous  substance.  There  is  a  very  loose 
capsular  ligament^,  which  has  an  opening  at  the  angle  of  the  mouth 
as  in  the  drawing"  of  the  head.  These  processes  keep  the  jaw  from 
moving  firom  side  to  side,  so  that,  as  there  is  no  rotatory  motion,  there 
is  no  moveable  cartilage. 

As  the  crocodile  has  no  lips,  the  teeth  are  exposed* :  they  are  very 
sharp,  something  of  the  shape  of  a  lancet ;  the  upper  teeth  stand  on 
the  outside  of  the  under ;  they  are  not  made  for  smashing  or  grinding, 
but  are  well  fitted  for  holding ;  so  that  this  animal  must  swallow  every- 
thing whole  that  it  gets  into  its  mouth ;  which  indeed  they  do.  The 
posterior  nares  is  one  opening  with  a  ridge,  which  becomes  broader  and 
broader,  forwards  in  the  nose  and  at  last  divides  into  two.  The  external 
nose  is  a  round  soft  substance  on  the  fore-part  of  the  upper  jaw  near 
the  lip;  it  does  not  project,  and  the  two  nostrils  open  near  the  lower  end 

in  a  semicircular  form*.  The  velum  palati  is  opposite  to  the  valve  on 
the  tongue,  and  is  half  an  inch  further  forwards  than  the  bony  palate, 
so  that  it  arises  fix)m  the  roof  of  the  mouth,  is  very  elastic,  and  com- 
pletes the  stoppage  into  the  fetuces '. 

The  eyelids  move  equally,  so  that  there  is  a  depressor  and  elevator; 
but  the  last  seems  to  be  inserted  pretty  near  the  external  angle  (but 
this  muscle  I  am  not  very  clear  about),  and  some  of  its  fibres  are  lost 
in  the  tunica  conjunctiva  at  its  external  part.  The  depressor  is  a  very 
broad  muscle,  and  seems  to  be  inserted  both  into  the  membrana  nicti- 
tans  and  the  under  eyelid.  The  course  of  it  is  oblique,  arising  from 
the  internal,  or  rather  what  we  would  call  the  anterior  part  of  the 
orlnt  in  this  animal ;  from  thence  it  passes  upwards  and  a  little  back- 
wards. The  use  must  be  to  depress  the  under  eyelid ;  and,  as  it  is 
inserted  into  the  membrana  nictitans  and  then  comes  back,  it  must 


^  [A  continoation  of  the  membrane  of  the  mouth.] 

*  [This  drawing  ifi  in  the  Museum  of  the  Eoyal  CoUege  of  Surgeons,  and  is 
engraved  in  the  *  Physiological  Catalogue/  vol.  ii.  pL  26.  fig.  1,  ».] 

>  [Hunt.  Preps.  Phys.  Series,  Nos.  380,  388.] 

^  [By  a  single  aperture.  In  the  living  crocodile  the  nose  can  be  slightly  raised, 
and  much  more  so  in  the  gavisl.] 

6  [Hunt.  Preps.  Phys.  Series,  Nos.  1464r— 1467,  and  Phys.  Catal.  vol.  ii.  pL 
28.  The  margins  of  the  tongue  being  tied  down  to  the  rami  of  the  jaw,  that  part 
of  the  membrane  over  the  basihyal  cartilage  is  poshed  up  when  this  is  nused,  the 
tongue  itself  being  immoveable ;  when  the  basihyal  is  depressed  the  valve  disap- 
pears. This  structure  does  not  reUte  so  much  to  the  act  of  swallowing  the  food,  as 
to  that  of  seizing  and  retaining  it  under  water ;  as  a  defence  against  the  entry  of 
water  into  t^e  glottis  during  immersion,  and  against  the  intrusion  of  insects,  when 
on  land.] 
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bring  that  membrane  forwards  towards  the  anterior  or  inner  canthns. 
Along  the  inner  surface  of  the  under  eyelid  there  seems  to  be  a  ridge 
of  glands.  There  are  four  straight  aud  two  oblique  muscles,  but  there 
is  not  a  trochlea  for  the  superior  oblique :  the  inferior  oblique  is  the 
smallest,  and  arises  from  the  inner  or  outer  angle  of  the  orbit.  The 
four  straight  muscles  are  not  inserted  at  equal  distances  from  one 
another,  and  not  at  equal  distance  from  the  optic  nerve ;  for  the  abductor 
is  much  the  broadest  at  its  insertion,  is  nearest  the  optic  nerve,  and  is 
bound  as  it  were  to  the  nerve  by  the  muscle  of  the  membrana  nictltans. 
The  muscle  of  the  membrana  nictitans  arises,  broad  and  thin,  from  the 
sderotio  coat,  between  the  depressor  and  adductor  muscles,  from  thence 
it  passes  backwards  and  outwards,  winding  up  the  optic  nerve  and  the 
abductor  muscle;  thence,  forwards  and  outwards,  and  is  lost  in  the 
lower  part  of  the  edge  of  the  membrana  nictitans :  the  last  course 
makes  it  draw  the  membrane  over  the  eye,  which  I  saw  it  do,  when 
the  head  of  the  animal  was  put  into  water. 

The  lacrymal  [Harderian]  gland  is  twice  as  large  as  in  the  human ; 
it  is  very  soft,  and  is  white  like  a  bit  of  ht ;  it  lies  at  the  inner  or  outer 
part  of  the  orbit  contiguous  to  the  adductor  muscle,  and  between  the 
two  origins  of  the  oblique  muscles.  It  is  oblong,  one  end  towards  the 
bottom  of  the  orbit ;  the  other  towards  the  inner  angle  of  the  eye,  and 
is  contiguous  to  the  tunica  conjunctiva.  There  its  duct  opens  immedi- 
ately into  the  cavity  of  the  eyelid  behind  the  membrana  nictitans,  so 
that  the  duct  from  the  gland  is  of  no  length :  its  mucus  was  as  thick 
and  white  as  cream.  The  puncta  lacr3rmalia  are  two,  both  of  which 
are  in  the  under  eyelids,  and  these  two  unite  into  one  common  duct 
which  passes  to  the  nose.  In  another  crocodile  I  could  find  but  one 
punctum  lacrymale  \ 

The  tunica  sclerotica  is  very  dense,  but  is  transparent,  so  that  the 
pigmentum  nigrum  appears  through  it.  The  pigment  is  on  the  outside  of 
the  choroid ;  is  of  a  dark  brown,  and  is  pretty  full  of  floating  membranes 
mixed  with  the  nigrum.  The  inner  surface  has  no  pigmentum  nigrum, 
but  is  marked  with  a  dark  colour  and  a  light  one.  The  pupil  of  the 
crocodile  is  vertical,  and  when  in  a  pretty  strong  hght  it  is  almost  a 
mere  line :  when  put  into  the  dark  the  pupil  dilates,  but  not  into  an 
oval  form,  but  a  rhomboidal.  The  retina  is  very  thick  and  opake.  The 
pigmentum  covers  the  posterior  part  of  the  iris.  The  optic  nerve  runs 
serpentine,  and  enters  with  an  obtuse  angle  towards  the  nose,  which  is 
contrary  to  [its  direction  in]  the  human  subject. 


1  [Physiological  Catalogoe,  vol.  ilL  pi.  17.  fig.  3.    Hunt.  Frepe.  Fhys.  Series,  Nos. 
1760—1771.] 
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The  external  ear  Ib  a  flap,  like  the  apper  eyelid,  corering  the  mem- 
brana  tympani ;  which  is  bony  at  the  upper  part,  like  the  orbit  of  the 
eye.  The  membrane  is  very  superflcial,  being  immediately  under  this 
flap,  looking  upwards  and  a  very  little  downwards,  and  is  rather  oonrex 
eztemaUy,  especially  in  the  middle.  The  Eustachian  tube  opens  behind 
the  posterior  nares,  by  one  common  orifloe,  to  both  of  which  there  is  a 
doubling  of  the  membrane  of  the  fauces  like  a  clitoris  within  the 
prepuce.  The  Eustachian  tube  soon  dirides  into  two ;  at  this  diyision 
a  carity  soon  runs  forwards  a  little  way,  and  terminates  in  a  caecum ; 
each  Eustachian  tube  passes  outwards  in  a  bony  canal  all  the  way  to 
the  tympanum,  becoming  smaller  as  it  passes  in :  thence  it  passes  back- 
wards, diverging.  There  is  an  irr^;ular  fasciculated  surface,  I  suppose 
the  tonsils,  or  a  glandular  sub6tance^ 

The  thyroid  cartilage  is  broad  and  flat,  a  good  deal  the  shape  of  the 
mouth  of  a  shovel ;  it  stands  prominent  in  the  mouth  at  the  root  of  the 
tongue,  where  it  appears  as  the  epiglottis*.  There  are  two  glandular 
bodies  on  the  neck,  dose  to  the  upper  part  of  the  thorax  on  each  side 
of  the  trachea,  a  good  deal  like  the  thymus  and  some  smaU  ones  scat- 
tered  near  them,  having  lymphatics  passing  into  them. 

There  are  pretty  broad  cartilages  fixed  to  tiie  lower  edge  of  most  of 
the  true  libs,  like  the  bony  processes  in  birds ;  their  lower  edges  over- 
lap the  ribs  below.  They  have  two  false  ribs  on  each  side  at  the  upper 
part  of  the  thorax. 

The  lungs  are  two  lobes,  one  on  each  side ;  they  lie  pretty  far  back, 
and  do  not  come  forwards  as  in  the  human :  they  are,  therefore,  oblong ; 
they  are  loose,  except  at  the  lower  end,  where  they  come  in  contact  with 
the  liver,  to  which  they  adhere  aU  round  that  surface  of  contact,  which 
forms  a  capsule  between  them  and  the  liver ;  the  left  lobe  adheres  by  a 
broader  surface ;  it  also  adheres  to  the  anterior  part  of  the  stomach  on 
the  left  of  the  oesophagi'. 

The  apex  of  the  heart  *  adheres  to  the  pericardium,  in  which  adhesion 
passes  a  vein  from  the  heart  to  the  liver ;  tins  is  one  of  the  coronary 
veins.  Besides  the  two  carotids,  as  in  the  more  perfect  .animals,  they 
have  two  running  up  the  fore-part  of  the  neck  covered  by  the  muscles, 
as  in  birds. 

The  fat  is  not  oily,  nor  solid  like  that  of  an  ox,  nor  is  it  quite  so  soft 
as  the  human :  it  is  of  a  brownish  ash-colour,  and  has  very  much  the 
appearance  of  being  glandular,  being  similar  to  some  conglomerated 
glands,  such  as  the  pancreas. 


1  [Hunt  Prep.  Phys.  Series,  No.  1577.] 

'  [The  above  description  applies  to  the  basihyal  cartilage.    See  Note  S,  p.  342.] 

s  [Hunt  Preps.  Phys.  Series,  Nos.  1118—1123.]  *  [Ib.  Nos.  921,  822.] 
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The  Bkin  in  some  places,  especially  the  tail,  gives  origin  to  muscles  : 
this  is  like  the  turtle^  lobster,  &c.  The  ribs  have  a  great  deal  of  motion. 
The  depressores  costanim  are  very  large  muscles,  and  cover  the  whole 
of  the  inside  of  the  ribs,  and  what  answer  to  the  triangularis  stemi 
are  also  very  strong.  These  circumstances  may  account  for  the  want 
of  a  diaphragm. 

The  stomach  was  full  of  the  leaves  of  vegetables :  the  intestines  were 
also  full  of  them,  but  they  were  become  indistinct,  excepting  that  some 
of  them  had  the  appearance  of  being  dissected ;  viz.  the  pulpy  part  was 
destroyed,  and  the  fibrous  parts  left. 

Although  the  crocodile  is  classed  with  the  Amphibia  and  really  comes 
nearer  [to  that  dass]  than  to  any  other  that  I  know  of,  it  has  not  all 
the  same  character,  as  has  been  observed.  It  comes  nearer  the  bird 
than  any  of  the  others,  and  therefore  is  a  degree  higher  [than  the  other 
Amphibia].  The  brain,  although  it  has  the  same  parts  [as  in  the 
Amphibia],  yet  has  them  closer  connected,  and  the  bIriII  is  more  in  con- 
tact with  it\ 

Of  the  Construetum  of  the  Heart  in  the  FoBtus  of  the  Crocodik. 

From  the  construction  of  the  heart  in  the  Amphibia,  where  the  two 
bloods  meet  in  the  ventricle,  one  would  be  inclinable  to  suppose  there 
would  be  no  occasion  for  a  foramen  ovale  or  ductus  arteriosus ;  but  in 
the  crocodile  we  have  both.  The  foramen  ovale  is  to  be  considered  as 
the  first  communication  between  the  two  bloods  or  circulations ;  in  the 
crocodile  it  is  large  and  free.  The  pulmonary  artery,  which  arises  from 
the  anterior  part  of  the  right  ventricle,  after  going  out,  divides  into  two, 
one  going  immediately  to  the  lungs  of  the  left  side,  while  the  other 
passes  behind  the  different  aortas,  and  passes  to  the  lungs  of  the  right 
side,  from  which  passes  down  a  branch  which  joins  the  left  aorta,  which 
forms  the  ductus  arteriosus.  What  this  is  to  answer  one  can  hardly 
conceive,  as  it  would  appear  that  the  same  purpose  could  have  been 
answered  by  the  adult  construction ;  but  it  becomes  a  kind  of  proof  that 
the  two  bloods  are  kept  much  more  distinct  in  the  adult  than  what  we 
should  have  imagined,  tcom  the  communications  between  the  two 
ventricles*. 


^  [Hunt  PnpB.  PhyB.  Series,  Nos.  ldl&— 1318, 1348.  The  spinal  chord  is  shown 
in  No.  1349.] 

'  [The  following  are  my  notes  made  on  dissecting  the  heart  of  the  .^£9^0^  lw!iu9 
and  OrooodiluB  aeuiua,  at  the  Gkurdens  of  the  Zoological  Society  in  1831  and  1834 : — 

'*  Laid  open  the  left  Tentride  of  the  Alligator  hteiuB ;  traced  the  small  depressions 
near  the  base  of  the  yentxiole  which  lead  to  sinnses  extending  towards  the  right,  but 
which  diTide  and  are  lost  in  the  septum,  without  penetrating  the  canity  of  the  right 
▼entride.    The  same  with  respect  to  the  sinuses  at  the  apex,  where  some  small  com- 
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Ofihe  ToXk, — ^In  the  yolk  of  the  alligator,  while  in  the  state  of 
incubation,  there  is  a  quantity  of  oil  collected  in  different  parts  of  its 
substance;  whether  this  oil  is  in  the  yolk  before  incubation,  or  is 
formed  from  the  yolk  in  the  time  of  incubation,  is  not  in  my  power  at 
present  to  determine :  this  oil  can  be  squeezed  into  the  gut  through 
the  duct^ 

[Order  Ghelonia.] 

This  may  be  called  one  order,  of  which  I  shall  at  present  reckon  two 
genera,  and  of  which  there  are  many  species.'  The  two  genera  are,  the 
turtle  and  the  tortoise.  Which  should  be  reckoned  first  and  which 
second,  I  cannot  at  present  determine.  Prom  the  tortoise^  probably 
being  wholly  a  land-animal,  and  the  turtle  being  an  animal  of  the  water 
as  well  as,  if  not  more  so  than  of  the  land,  it  might  be  thought  that 
the  tortoise  was  nearer  to  the  orders  or  tribes  above  them ;  but  from 
some  carcumstanceii  it  is  rather  less  so,  the  turtle  having  lungs  more 
like  those  of  the  bird  than  the  tortoise  has. 


Of  the  first  [aquatic  Chelonia]  there  is  also  a  great  variety.  One 
tribe,  which  is  probably  the  largest  in  number  and  also  in  size,  includes 
those  which  inhabit  the  sea';  and  the  other  [those  which  frequent] 
fresh  water^,  probably  rivers,  and  often  ponds.    A  species  of  this  kind 


munication  may,  howerer,  take  place.  Iigected  mercury  by  the  left  aorta,  hopiiig 
the  yalTes  might  be  not  so  complete,  but  that  the  metal  would  paas  into  the  right 
yentridle :  however,  it  did  not,  but  it  passed  freely  from  the  left  into  the  right  aorta 
and  its  branches.  Then  injected  mercury  into  the  right  auricle  and  Tentiicle,  but 
none  got  into  the  left  yentride. 

"In  the  heart  of  the  Crocodiltts  acutuSt  iigected  mercury  by  the  left  auricle 
into  the  left  ventricle,  and  kneaded  the  cavity  in  order  to  press  it  tiirough  any  of  the 
sinuses  which  might  establish  a  communication  between  the  two  ventrides ;  then 
opened  the  right  ventricle,  and  found  some  mercury  in  it ;  but  on  pressing  the  left 
ventricle,  found  that  the  mercury  psssed  into  the  right  ventricle  firom  the  orifice  of 
the  visceral  aorta,  which  had  received  it  by  the  aperture  of  intercommunication  with 
the  aorta  from  the  left  ventricle.  Upon  repeating  the  pressure  on  the  left  ventride, 
filled  with  mercury,  none  passed  into  the  right;  and  on  tracing  the  different  sinuses 
leading  from  the  right  ventricle,  they  all  terminated  in  the  parietes  of  the  heart, 
without  communicating  with  the  left  ventricle. 

"The  orifice  of  intercommunication  between  the  two  aortas  is  larger  in  the  alligator 
than  the  crocodile.  But  this  is  the  sole  medium  of  the  intercommunication  between 
the  venous  and  arterial  bloods,  which  exists  in  the  central  organ  of  circulation.  See 
Preparation  No.  921  a,  Crocodilus  acutus.  To  convert  a  crocodile's  heart  into  that 
of  a  bird's,  stop  up  the  orifice  leading  from  the  right  ventricle  into  the  visoerail  aorta, 
and  obliterate  that  vessel."] 

1  [Hunt.  Preps.  Phys.  Series,  Noe.  3364r--3374.] 

»  [Genus  Testudo,  Cuv.]  •  [Gfenus  Chehne,  Cuv.] 

^  [Genus  BhnyB^  Guv.] 
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is  fonnd  in  the  pondfl  in  the  Bay  of  Honduras :  it  is  not  much  larger 
i^han  a  crown  piece,  and  is  called  by  the  Indians  Skanqua^, 

[Family  MARINA,  Turtles. 
Genus  Chelone,  Guy.] 

The  Tuetlb*  [CheUme  myda»,  Cuv.]. 

Most  of  the  muscles  that  move  the  first  bones  of  the  extremities 
[humerus  and  femur],  instead  of  arising  from  the  external  sur£jEU)e  of  the 
trunk-bones,  as  in  a  man,  arise  from  the  inside  of  those  bones,  or  what 
answer  to  them;  for,  in  this  animal,  we  have  the  properties  [of  its 
class]  in  some  particulars  inyerted;  for  the  muscles  that  arise  from  the 
external  surface  of  the  trunk  in  common  [i. «.  in  BepHlia  and  Vertebrata] 
arise  frt>m  the  internal. 

Upon  removing  these  muscles,  and  likewise  the  pelvis  and  the  scapulae, 
we  have  a  view  of  the  whole  contents  of  the  body.  The  abdomen, 
thorax,  and  pelvis  form  one  cavity  without  any  marks  of  distinction 
either  by  whole  or  partial  separation.  There  seems  but  one  muscle, 
which  arises  almost  all  round  the  cavity  and  becomes  tendinous  on  the 
anterior  part.  The  heart,  indeed,  is  enclosed  in  a  bag  for  itself,  whiclv. 
lies  in  the  upper  part  of  the  common  cavity,  midway  between  the  two 
sides,  and  with  its  axis  parallel  with  the  axis  of  the  body'.  There  was 
a  good  deal  of  fluid  in  the  abdomen,  of  a  mucilaginous  consistence, 
which  coagulated  when  exposed ;  although  the  day  was  hot. 

The  bladder,  which  is  situated  in  the  same  place  vnth  the  urinary 
bladder  in  the  more  perfect  animals,  is  certainly  not  the  bladder  of 
urine  in  this  animal ;  because  the  ureters  open  into  the  common  passage 
just  by  the  openings  of  the  oviducts^.  The  bladder  is  similar  to  that 
in  the  toad  and  frog,  with  respect  to  situation,  and  most  probably  use ; 
and  so  far  this  animal  is  near  these  in  order. 

The  brain  of  the  turtle  does  not  fill  the  cavity  of  the  skuU.  There 
is  a  strong  tunica  arachnoides,  which  is  attached  to  the  dura  mater  at 

^  [See  p.  dd9 :  probably  the  Emys  omata,  Cut.] 

'  [In  the  autumn  of  1763  Mr.  Hunter  was  requested  to  assist  in  dissecting  a 
turtle  sent  to  Dr.  Wm.  Hunter  by  Bobt.  Adair,  Esq.,  because  *'  it  was  known  that  he 
had  dissected  many."  Hunter  writes : — "  The  late  Sir  John  Pringle,  P.ILS.,  knowing 
of  this  dissection,  often  desired  me  to  collect  all  my  dissections  of  this  animal,  and 
send  them  to  the  Royal  Society,  which,  if  I  had  done,  would  haye  deprived  Mr. 
Hewson  of  the  supposed  honour  of  the  disooyery,  but  the  publishing  a  description 
of  a  single  animal,  more  especially  a  common  one,  has  never  been  my  wish."] 

»  [Hunt.  Prep.  Phys.  Series,  No.  88a]  *  [lb.  No.  1272.] 
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the  parts  where  the  nerves  go  out^  At  the  basis  of  the  skull  it  is 
attached  to  a  cartilaginous  knob'.  Along  the  top  of  the  skull  it  has 
different  attachments,  which  would  appear  to  answer  the  purpose  of  a 
falx;  and  between  the  cerebrum  and  cerebellum,  there  is  either  the 
going  out  or  the  coming  in  of  the  longitudinal  sinus.  There  are  eleven 
pairs  of  nerves  arising  from  the  brain:  the  ninth  pair  receives  the 
accessorins'. 

Of  the  Breathing  of  the  Turtle, — It  appears  to  be  a  considerable  effort 
in  a  turtle  to  draw  in  its  breath,  as  they  have  no  distinct  thorax  or 
apparatus  for  breathing.  It  becomes  a  distension  of  the  whole  body, 
which  includes  the  abdomen.  If  a  turtle  is  thrown  upon  its  back,  and 
makes  an  iuspiration,  we  may  observe  that  his  fonr  fins  are,  as  it  were, 
erected :  the  breast-bone  is  pushed  forwards,  and  they  swell  out  where- 
ever  the  parts  are  soft ;  aU  this  is  done,  I  conceive,  by  the  musdes  of 
the  extremities  moving  their  respective  bones  in  an  inverted  order ;  for, 
instead  of  their  moving  th^  extremity,  the  extremity  becomes  the  fixed 
point ;  and  the  bones  answering  to  the  clavicles  are  moved  forwards ; 
and  the  bones  of  the  pelvis  at  the  lower  part  are  pushed  against  the 
inside  of  the  breast-bone,  so  that  the  whole  bone  [plastron]  is  pushed 
out*.  They  appear  to  draw  in  their  breath  but  once  in  twenty  minutes 
or  half  an  hour,  and  often  at  a  much  longer  interval.  They  are  con- 
stantly working  their  throat,  moving  it  outwards  and  inwards,  which 
made  me  suppose  that  this  motion  was  short  breathing ;  but  their  doing 
the  same  when  under  water,  when  no  air  could  pass  or  enter,  made  me 
relinquish  that  idea.  When  its  throat  was  cut,  and  bleeding  freely,  I 
could  hardly  observe  that  the  blood  fiowed  by  jerks. 

Of  (he  Arteries. — ^The  heart  has  three  arteries  arising  from  it,  viz.  a 
right,  middle,  and  left.  The  right  supplies  every  part  of  the  body 
excepting  the  lungs,  liver  and  intestinal  canal ;  the  middle  supplies  the 
liver,  stomach,  and  guts ;  and  the  left  supplies  the  lungs  only. 


I  [Hunt.  Preps.  Phys.  Series,  Noe.  131^—1314.] 

'  [The  ligamentum  denticulatom  arises  from  this  knob,  firom  which  it  diverges  on 
each  side  to  gain  its  usual  situation  between  the  anterior  and  posterior  roots  of  the 
spinal  nerves.  The  fourth  yentride  is  dosed  posteriorly  by  a  diaphanous  layer  of  piA 
mater.  The  cellular  floooulent  ertemal  surftce  of  the  arachnoid  sac  is  turned  towards 
the  brain ;  it  does  not  penetrate  the  ventricles.] 

*  [The  homologue  of  the  ninth,  or  hypoglossal,  nerve  in  man,  arises  two  Unes  mesiad 
of  the  nerve  which  the  aooessorius  joins ;  the  nerre  which,  on  account  of  the  separate 
origin  of  the  glossopharyngeal,  is  the  ninth  in  number  in  the  turtle,  is  the  nerms  vagus. 
The  nerms  aooessorius  comes  firom  the  posterior  mydonal  tract,  as  low  down  as  the 
third  cervical  nerre.] 

*  [Such  a  movement  is  only  possible  in  the  turtles  and  trionyces ;  in  the  rest  of 
the  chdonian  order  the  plastron  is  fixed  by  bone  to  th^  carapace.] 
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It  would  appear  that  the  arteries  of  a  tortoise  (turtle)  did  not  contract 
longitudinally  so  much  as  the  veins  and  mesenteiy.  I  obserred  that 
when  an  artery  was  cut  through,  and  looking  upon  the  end  of  it,  that 
it  consisted  of  an  external  white  ring,  and  an  internal  ash-coloured  one, 
somewhat  transparent.  This  internal  coat  is  much  softer  or  more 
spongy  than  the  other;  its  fibres  are  principally  circular,  and  are  very 
elastic,  but  not  quite  so  much  so  as  the  external  ones\  I  do  suppose 
that  these  internal  fibres  are  muscular ;  but  their  being  elastic  made  me 
suspect  [the  accuracy  of]  this:  however,  I  found  that  most  of  the 
musdee  had  a  greater  degree  of  elasticity  than  the  muscles  of  other 
animals.  I  found  that  the  lower  end  of  the  mesenteric  artery  opened 
into  the  aorta. 

Of  ikt  LymphaUes. — In  a  young  turtle  I  observed  the  lymphatics, 
and  they  had  but  very  few  valves.  I  could  not  see  any  lymphatic 
glands.  The  absorbents  pass  on  the  inner  membrane  of  the  gut,  which 
is  thin  and  easily  separated  firom  the  outer,  or  muscular.  They  pass 
longitudinally  or  in  the  direction  of  the  gut,  and  are  so  numerous  as  to 
be  in  contact  with  one  another,  forming  a  plexus.  From  this  plexus 
they  send  out  small  regular  vessels  which  penetrate  the  outer  coat,  and 
afterwards  join  and  pass  along  with  the  blood-vessels'. 

Of  the  Trachea  and  Lvrngs, — ^The  opening  of  the  trachea  is  on  the 
upper  surface  of  the  tongue,  something  like  that  of  a  bird,  which  is 
an  oblong  body  attached  by  its  whole  under  surface'.  The  os  hyoidea 
is  similar  to  that  in  birds.  The  cartilages  of  the  trachea  are  circular, 
but  a  little  flattened :  the  tube  divides  into  the  two  bronchi  behind  the 
upper  part  of  the  heart,  which  thence  pass  into  the  lungs. 

The  lungs  are  oblong  bodies,  almost  the  shape  of  a  coVs  melt.  They 
are  placed  in  the  general  cavity  of  the  abdomen  dose  to  the  spine,  and 
pass  badcward  in  that  direction,  adhering  by  the  inner  edge,  and  like- 
wise adhering  to  the  back-shell  [carapace]  by  more  than  one  half  of 
their  breadth,  from  end  to  end.  The  part  that  does  not  adhere  is 
towards  the  external  edge,  so  that  you  can  raise  that  edge.  The  upper 
[anterior]  end  is  thicker  and  somewhat  broader  than  the  lower ;  and 
adheres  to  the  vessels,  &c.  at  the  upper  part.  The  lower  end  is  much 
more  than  half-way  down  the  body\ 

Of  the  Digestive  Organs. — ^The  oesophagus  is  large,  and  beset  with 
pointed  bodies  on  its  internal  surface  through  its  whole  length,  which 
are  of  an  acute  pyramidal  figure  covered  by  a  strong  coat,  which 


1  [Hunt.  Preps.  Phjs.  Series.  Noe.  940,  956—962.] 

»  [lb.  Noe.  860—854,  864.]  »  [lb.  Noe.  1462.  1463.1 

«  [lb.  No.  niO,  CheUme  caretta,  No.  1117,  CheUme  imbrieata.] 
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becomes  homy  at  Uie  points ;  they  stand  very  oblique  with  their  points 
down  towards  the  stomach,  and  the  oesophagus  enters  the  stomach  at 
one  end,  not  in  the  middle,  as  in  the  hnman^.  The  use  of  these  bodies 
would  seem  to  be  to  preyent  the  regui^tation  of  solid  bodies,  as  they 
must  make  a  most  formidable  barrier.  Perhaps  as  the  animal  has  not 
teeth  to  chew  live  animals,  Nature  has  taken  this  precaution ;  yet  I 
should  suspect  some  other  use'. 

The  stomach  is  a  long  cavity,  and  seems  to  be  continued  directly 
from  the  OBSophagus,  lying  for  more  than  one  half  of  the  upper  end  in 
the  direction  of  the  body,  on  the  left  side  of  the  abdomen,  a  little  bent, 
having  its  curve  to  the  left  side :  it  makes  a  pretty  quick  turn  upon 
itself  like  a  fold,  and  then  terminates  in  the  duodenum'.  It  is  attached 
to  the  liver  by  a  mesogaster,  or  little  epiploon,  but  not  by  a  loose 
membrane,  as  in  the  human  body.     The  pylorus  is  not  very  valvular. 

The  intestines'  pass  first  to  the  right  side,  and  then  become  in  general 
very  loose,  excepting  at  the  upper  end  of  the  rectum  on  the  left  side. 
There  they  are,  as  it  were,  bound  down,  and  are  one  continued  canal  to 
the  common  passage  of  faeces,  eggs,  and  urine  [cloaca],  which  is  some 
inches  in  length*;  but  there  is  a  contraction  which  divides  what  maybe 
called  the  smaU  intestine  from  the  colon.  There  are  no  valvukd 
conniventes.    There  is  no  laige  epiploon. 

When  I  cut  out  the  mesentery  after  the  animal  had  been  dead  twenty- 
four  hours,  and  put  it  into  cold  water,  I  observed  that  it  contracted 
much,  and  that  the  arteries  that  ran  straight  before,  ran  now  very 
serpentine,  but  that  the  veins  still  were  straight.  The  contraction  of 
the  mesentery  I  imputed  to  mui^ular  contraction  by  the  stimulus  of 
cold  water. 

The  liver  is  a  pretty  long  body,  and  lies  at  the  upper  or  fore-part  of 
the  abdomen  across  the  body,  adhering  to  the  pericardium,  &o.  The 
right  end  is  the  largest,  the  liver  becoming  smaller  towards  the  left 
end,  which  lies  upon  the  stomach.  The  vena  cava  passes  through  its 
substance.  The  gall-bladder  is  a  round  body,  much  the  shape  of  a 
short  pear,  adhering  to  the  liver  about  one-third  of  its  length  nearest 
to  the  right  side.  Its  apex  comes  dose  to  the  gut,  and  its  duct  may  be 
said  to  be  entirely  within  the  coats  of  the  gut.  The  passage  of  the 
duct  through  the  gut  is  very  oblique,  therefore  it  does  not  terminate  in 
a  projecting  point,  as  in  the  human.    The  gall  Ib  green  as  in  a  bird's, 

1  [Hunt  Preps.  Phys.  Series,  Nos.  460,  461.] 

'  [The  starocfcore  is  peculiar  to  the  turtles  which  feed  upon  slimy  sea-weeds,  often 
of  great  length.] 
s  [Hunt.  Preps.  Phys.  Series,  Nos.  514—^16.] 
*  [Ih.  Nos.  665—668.]  »  [lb.  No.  713.] 
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with  a  Bediment  in  which  it  could  not  pass  the  duct.  The  cystic  duct 
is  larger,  straight,  and  not  yery  long,  opening  into  the  duodenum,  about 
two  inches  beyond  the  pylorus.  There  is  a  long  hepatic  duct  from  the 
left  side  or  end  of  the  liver,  which  runs  eztemsdly  to  the  Hver,  between 
it  and  the  transverse  pancreas,  making  in  its  passage  several  turns :  it 
joins  the  right  hepatic  duct,  and  the  common  trunk  joins  the  cystic  not 
far  from  its  entrance  into  the  duodenum.  There  are  no  hepato-cystic 
ducts  \ 

The  pancreas  is  similar  to  that  of  a  fowPs,  viz.  it  is  divided  into  two ; 
one  running  in  the  curve  of  the  duodenum  and  stomach,  and  the  other 
in  the  contrary  direction :  the  duct  enters  near  the  ducts  of  the  liver. 

The  spleen  is  a  rounded  body  situated  in  the  middle  of  the  body 
behind  the  upper  part  of  the  intestine  at  the  root  of  the  mesentery, 
adhering  to  the  pancreas ;  very  much  like  the  kidney  of  a  lion  in  shape, 
having  its  veins  passing  on  the  outside^.    The  arteries  are  very  small. 

The  kidneys  are  situated  at  the  lower  part  of  the  abdomen,  covered 
by  other  bodies,  and  smoothed  over  by  the  peritoneum,  so  as  not  to  be 
seen  at  first.  They  are  flat  on  the  anterior  sur&ce  and  a  little  rounded 
behind ;  are  convoluted  like  a  fowl's ;  and  have  their  vessels  enter  at 
its  anterior  surface'.  The  ureter  comes  out  at  the  anterior  sur&ce  and 
lower  end  of  the  kidney,  and  enters  the  bladder  near  its  opening  into 
the  rectum  by  a  flattened  protuberance.  The  bladder  is  an  oblong  body 
and  pretty  loose* :  the  urethra,  or  opening,  is  large,  and,  as  it  were,  of 
no  length.  The  urine  is  not  very  tiiick;  but  the  bladder  was  lined 
with  a  thick  mucus,  which  made  us  suppose  it  to  be  urine,  as  there 
was  no  other  urine  in  the  bladder. 

The  Male  Parts. — ^The  testes  are  oblong  bodies  lying  upon  the  kid- 
neys, much  in  the  same  place  with  the  ovaria.  They  are  thick  at  their 
anterior  ends,  and  become  smaller  and  smaller  to  their  posterior  parts, 
and  ending  almost  in  a  point.  They  adhere  by  a  vary  narrow  line,  so 
that  they  can  be  turned  from  one  side  to  the  other.  In  texture  they 
are  extremely  spongy  or  cellular,  so  as  to  be  easily  inflated  by  blowing 
by  a  pipe  into  their  substance.  They  are  of  a  cream  colour  through 
their  whole  substance\  Where  they  adhere  to  the  kidney,  pass  out 
the  duets,  which  form  the  vasa  deferentia.  These  proceed  in  a  contorted 
or  convoluted  manner  along  the  surface  of  the  kidney,*  adhering  to  it, 
and  pass  into  the  union  of  the  bladder  and  rectum,  and  open  into  the 
upper  part  of  what  may  be  called  the  urethra,  each  by  a  prominent 
nipple  flattened  from  side  to  side*. 

'  [Hunt  Preps.  Phys.  Series,  Nos.  813,  814.]        «  [lb.  No.  831.] 

»  [lb.  No.  1188.]  *  [lb.  No.  1272.] 

»  [lb.  Nos.  2441.  2442.]  •  [lb.  Nos.  2444,  2445.] 
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The  urethra  and  last  gat  may  be  considered  as  opening  into  one 
common  canal  or  cavity  [nio-genital  canal]  at  one  part,  or  together, 
which  canal  leads  to  the  anus  and  is  of  a  livid  colour.  Along  the 
lowest  or  anterior  side  of  this  canal  passes  a  groove ;  this  groove  begins 
at  the  opening  of  the  urethra,  and  would  seem,  at  the  beginning,  to  be 
almost  wholly  in  the  side  of  the  canal ;  but,  as  it  advances  towards  the 
anus,  its  sides  rise  higher  and  higher,  till  at  last  it  emerges  wholly  out 
and  projects  like  a  bird's  tongue,  underneath  which  projection  ia  a  fold 
of  the  internal  membrane,  which  is  a  kind  of  preputium.  This  groove 
is  made  up  of  a  firm  ligamentous  substance,  so  that  it  is  always  straight ; 
it  is  the  conductor  of  the  semen  to  the]  female,  and  the  projecting  part 
may  be  called  the  penis.  This  projecting  part  does  not  seem  to  be 
capable  of  elongating  so  as  to  project  beyond  the  anus  at  the  time  of 
coition ;  but  all  the  parts  are  brought  further  back,  and  a  kind  of  pro- 
lapsus is  produced  which  exposes  the  penis.  This  can  be  done  in  the 
dead  subject  by  introducing  the  finger  and  laying  hold  of  the  penis  and 
pulling  it  out^ 

The  Female  Parts, — ^The  ovaria  are  situated  before  the  kidneys ;  they 
appear  like  a  membrane  sewed  down  on  its  middle,  and  puckered 
or  gathered  so  that  its  edges  run  in  a  convoluted  manner,  broadest  in 
the  middle,  becoming  narrower  and  narrower,  and  ending  in  an  obtuse 
point.  This  membrane  is  studded  as  thick  as  possible  with  small  bodies, 
some  of  which  are  darker  than  others,  which  make  the  whole  a  kind  of 
grey  colour.  They  have  their  vessels  mostly  from  the  lower  part  of  the 
ao^ta^ 

The  oviduct  [traced  from  the  cloaca]  runs  along  in  the  doubling  of  a 
very  thin  broad  membrane  from  the  rectum,  upward  and  outward,  over 
the  kidney,  on  the  outside  of  the  ovarium,  and  then  along  the  shell 
[carapace]  on  the  outside  of  the  lungs  as  far  as  the  upper  and  fore-part 
of  the  abdomen,  and  opens  upon  the  edge  of  this  membrane  in  an 
oblique  direction  [the  anterior  or  abdominal  aperture],  which  makes  the 
edge  appear  double  for  some  way.  They  had  no  opening  into  the 
rectum ;  but  where  they  emei^^  into  the  adhesion  of  the  rectum  and 
bladder,  they  became  wider,  and  seemed  to  terminate  in  a  blind  end. 
But  this  blind  end  is  within  the  nipple  of  the  ureter ;  therefore  it  is 
most  probable  that  they  enter  there,  as  they  do  not  come  near  the 
rectum*. 

On  the  outside  of  this  cavity  is  an  oblong  protuberance  projecting 
inwards.    The  inner  surface  of  this  cavity  is  rugous.    All  round  these 


»  [Hunt.  Preps.  Phys.  Series,  No.  2446.]  »  [lb.  No.  2718.] 

*  [lb.  No.  2722,  in  which  the  doacal  aperture  of  the  oviduot  is  shown.] 
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parts  there  are  vast  plexuses  of  veins.  The  vessels  of  the  oviduct  are 
from  Uiose  that  come  to  the  ovaria,  but  the  upper  part  is  supplied  from 
the  brachial ;  before  they  pass  out  of  the  shell  these  anastomose  with 
the  ovarial  artery  on  the  membrane  of  the  shell. 

The  clitoris  is  a  good  way  from  the  common  opening  of  the  rectum 
and  bladder :  it  is  something  like  a  bird's  tongue  lying  in  the  lower  jaw ; 
for  there  are  two  projections  or  points  from  the  clitoris,  passing  as  two 
bodies,  like  cords,  on -to  the  bladder,  and  seem  to  be  lost  there.  These 
two  cords  make  a  groove,  which  becomes  wider  from  the  tip  of  the 
clitoris  as  it  passes  to  the  bladder.  From  this  groove,  two  ridges  arise, 
about  an  inch  from  the  mouth  of  the  bladder,  and,  as  they  pass  to  the 
mouth  of  the  bladder,  encompass  it,  or  are  continued  into  the  mouth  of 
the  bladder  ^  These  grooves  are  a  kind  of  conductors  of  urine  and 
eggs.  Two  muscles  are  inserted  into  the  root  of  the  clitoris  which  arise 
from  the  pubis :  their  use  seemed  to  be  to  fix  it  and  make  it  less  move- 
able. There  is  a  cavity  on  the  upper  part  of  the  termination  of  the 
rectum,  into  the  common  cavity,  as  in  fowls'. 

Of  the  Eye, — ^The  under  eyelid  seems  to  move  most,  and  therefore 
has  less  of  the  scales  upon  it,  and  those  that  are  there,  become  softer 
the  further  they  are  from  the  edge  of  the  lid ;  so  that  it  admits  of  being 
folded  near  the  brim  of  the  orbit,  and  on  its  inside.  In  every  respect 
the  contrary  obtains  in  the  upper  lid ;  for  the  scales  become  harder  aud 
broader  the  further  from  the  edge  of  the  lid ;  so  that  the  folding  of  the 
lid  is  near  the  edge,  and  in  the  raising  of  the  lid  it  is  pushed  out,  or 
swells  out.  The  muscle  of  the  inferior  lid  is  very  broad,  arising  from 
the  bottom  of  the  orbit,  the  same  as  in  the  human  subject.  The 
internal  surface  of  the  lid  is  lined  with  a  cuticle '.  There  is  a  mem- 
brana  nictitans,  which  is  very  strong  and  thick ;  it  is  moved  by  two 
muscles,  which  arise  together  from  the  globe  of  the  eye  on  the  inner 
side  of  the  optic  nerve;  the  common  muscle  is  pretty  broad  and 
passes  above  the  nerve,  outwards,  becoming  narrower,  and  then 
divides  into  two  distinct  muscles,  each  ending  in  a  round  tendon :  the 
lowest  is  lost  in  the  superior  horn  of  the  nictitating  membrane,  at  the 
external  canthus ;  while  the  other  continues  its  course  round  the  optic 
nerve  to  the  lower  part  of  the  eye,  and  is  inserted  into  the  lower  hom^. 

There  are  two  glands,  one  at  the  external  canthus,  the  other  at  the 
internal,  as  in  fowls.  The  external  [true  lacrymal  gland]  is  very  large, 
about  the  size  of  the  eye  itself,  and  is  of  the  conglomerated  kind,  having 
a  wide  short  duct  opening  into  the  external  canthus  of  the  eyelid :  the 


»  [Hunt  Pwp.  Phys.  Series,  No.  2719.]  »  [lb.  No.  2130.] 

»  [lb.  No.  1768.]  *  [lb.  No.  1767.] 
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mncos  is  thick,  like  puB.  The  other  ghind  [Hardeiian]  is  smaU,  about 
the  big:ne8B  of  a  common  bean,  having  a  small  duct  opening  on  the  inside 
of  the  membrana  nictitans.  Its  mucus  is  thinner  than  that  from  the 
large  gland,  but  is  more  slimy  \  There  are  no  poncta,  nor  sacculus 
laciymalis. 

The  globe  of  the  eye  has  four  long  straight  musdes,  as  in  the 
human,  but  not  corresponding  to  the  angles  of  the  lids  as  in  the 
human.  Likewise  one  continued  muscle  round  the  optic  nerve.  There 
are  also  two  oblique  musdes ;  the  superior  is  double  at  its  origin,  like 
a  biceps,  enclosing  the  insertion  of  the  abductor  or  levator,  and  is  the 
strongest,  but  it  is  not  a  trochlearis.  The  inferior  has  the  common 
structure. 

The  globe  of  the  eye  is  liot  a  true  sphere,  the  narrow  axis  being 
between  the  outer  and  posterior  parts.  It  has  but  a  small  cornea.  The 
anterior  part  of  the  sclerotic  is  bony  as  in  fowls,  [the  bones  being],  as 
it  were,  endosed  in  a  doubling  of  the  sderotic.  The  sderotic  becomes 
very  thick  posteriorly ;  or,  rather  it  is  lined  with  a  thidc  spongy  part 
whidi  is  blade,  covered  by  the  homy  substance  of  the  true  sderotic. 
The  optic  nerve  is  very  oblique ;  it  passes  through  the  coats  of  Hie  eye 
without  any  contraction,  and  seems  to  terminate  by  a  smooth  end  in  the 
eye ;  but  ia  continued  into  the  retina.  The  retina  is  thick  and  strong, 
and  does  not  pass  so  £Eir  forward  as  in  the  human,  and  terminates  in  a 
distinct  edge.  There  is  a  strong  nigrum  pigmentum  between  the  retina 
and  tunica  ohoroides,  and  another  between  the  choroides  and  sde- 
rotic. The  sderotic  is  vascular.  The  crystalline  humour  is  small,  and 
is  nearly  spherical,  only  a  little  flattened  on  its  anterior  surface  ^.  The 
turtle  can  see  [the  same  object]  with  but  one  eye  at  once. 

Of  the  Ear, — Behind  the  orbit  there  are  four  scales  [placed  yertically], 
the  edges  of  which  make  part  of  the  posterior  edge  of  the  orbit; 
bdiind  these  there  is  a  second  row,  four  in  number ;  behind  this  row  is 
a  third,  whidi  is  more  irregular,  and  the  scales  are  smaller ;  and  behind 
these  is  a  pretty  broad  scale.  Under  the  second  scale  of  the  third  row, 
counting  upwards  from  the  articulation  of  the  lower  jaw,  lies  the 
external  part  of  the  ear.  Under  these  scales  is  a  thick  ligamentous 
substance,  and  immediately  under  that  is  a  soft  pulpy  substance,  very 
vascular,  of  a  cellular  texture,  which  diiefly  runs  from  a  centre.  When 
this  is  removed,  we  find  a  small  oblong  oval  convex  body  with  its  broad 
end  forwards,  of  a  transparent  cast,  and  of  a  homy  nature.  This  body 
IS  attached  all  round  its  edge  to  the  bones  of  the  head,  and  to  a  strong 
ligament  that  is  placed  upon  its  upper  and  posterior  edge.    This  strong 


»  [Hunt  Pwp.  Phys  Senes,  No.  1766.]  »  [lb.  Nos.  1674—1676.] 
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ligamentoTiB  substance  is  also  oonyex  extemaUy,  and  is  a  covering  to 
the  larger  part  of  the  external  cavity  of  the  ear,  which  cavity  is  con- 
tinued backward,  like  the  cells  of  the  mastoid  process  in  other  animals. 
The  oblong  body  [representing  the  membrana  tympsjii]  is  convex 
externally  and  concave  internally,  in  shape  something  like  the  mouth 
of  a  spoon :  it  is  loosely  lined  with  a  fine  transparent  membrane,  which 
seems  to  be  a  covering  for  that  part  of  the  ear,  and  is  attached  to  it  by 
pretty  long  fibres. 

The  Eustachian  tube  begins  at  the  posterior  part  of  the  mouth,  a 
little  behind  the  articulation  of  the  lower  jaw.  It  is  membranous  at 
the  beginning,  but  soon  becomes  ligamentous  on  the  posterior  part,  and 
bony  on  the  anterior,  excepting  just  at  the  middle,  where  there  is  a 
little  piece  of  cartilage,  which  makes  this  part  a  little  more  bent.  The 
membranous  part  is  a  little  contorted,  and  becomes  a  little  narrower  at 
the  beginning  of  the  cartilage.  The  bony  and  cartilaginous  part  forms 
one  curve,  whose  convex  part  is  tamed  backward.  The  cartilage  takes 
the  same  sweep  with  the  bone,  and  seems  to  fit  it ;  so  that  the  cartilage 
seems,  in  its  natural  situation,  to  lay  close  to  the  bone,  which  flattens 
the  canal.  This  cartilage  is  moveable,  and  projects  a  little  into  the 
cavity  of  the  ear ;  it  has  a  very  strong  muscle  attached  to  the  posterior 
convex  suifiice  about  the  middle,  which  puUs  it  back,  and  at  the  same 
time  a  little  outward,  from  the  cavity  of  the  ear.  This  enlai^^es  the 
cavity  of  the  canal,  and  by  bringing  out  the  cartilage  it  seems  to  have 
some  effect  upon  the  bone  of  the  ear  by  being  attached  to  it\ 

The  other  part  of  the  ear  is  enclosed  chiefly  in  bone,  which  is  much 
harder  where  it  makes  the  inner  surface  of  the  [acoustic]  cavities  than 
elsewhere.  That  part  which  is  next  to  the  brain,  or  that  which  makes 
part  of  the  cavity  of  the  BkuU,  is  cartilaginous. 

Under  the  homy  ligamentous  substance  before  mentioned  [the  ear- 
drum, or  homologue  of  the  membrana  tympani],  is  a  large  oblong 
cavity,  which  answers  to  the  tympanum  in  the  human.  Its  direction  is 
forwards  and  backwards ;  it  is  one  circumscribed  cavity  lined  with  a 
dark-coloured  membrane,  having  the  Eustachian  tube  opening  on  the 
external  end.  From  the  concave  side  of  the  homy  [ear-drum]  passes 
a  long  small  bone  to  the  vestibuhun :  in  its  passage  through  the  tym- 
panum it  is  attached  by  its  whole  length  to  the  inner  end  of  the  carti- 
lage of  the  Eustachian  tube.  Then  it  enters  a  b<my  canal,  surrounded 
by  a  strong  ligamentous  substance,  but  is  only  loosely  attached  to  this 
substance,  so  as  to  have  free  motion  in  it.    At  its  inner  end  it  becomes 


^  [Both  the  tensor  ftnd  laxator  tympani  arue  from  the  cartilaginouB  part  of  the 
Eustachian  tube  in  mammals,  and  are  inserted  into  the  malleus.] 
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thicker,  and  terminates  by  a  thick  broad  flat  end  in.  a  hole  that  leads 
into  the  yestibiilum,  and  makes  part  of  the  sides  of  that  cavity.  The 
length  of  this  bone  was  about  an  inch  and  a  half;  but  it  must  be  shorter 
in  smaller  turtles.  This  difference  in  size  [according  to  age]  is  contrary 
to  [the  state  of  the  tympanic  ossicles  in]  the  human  subject. 

The  vestibular  cavity  in  the  bone  is  somewhat  irregular,  but  not  very 
much  so :  it  is  a  little  flattened  on  its  outer  and  inner  sur£Sftces.  The 
bony  semicircular  canals  hardly  deserve  the  name ;  they  are  large  holes 
passing  round  a  smaU  piece  of  bone.  Within  this  general  cavity  of  bone 
there  is  a  lining  of  a  spongy  membranous  consistence,  which  seems  to 
be  divided  into  two ;  one  the  outer,  which  is  immediately  compressed  or 
influenced  by  the  tympanic  bone ;  the  other,  or  innermost,  next  to  the 
skull,  seems  to  be  the  communication  of  the  semicircular  canals,  and  to 
go  through  a  cellular  network  before  entering  the  cavity.  This  cavity, 
with  the  semicircular  canals,  is  filled  with  a  fine  cellular  substance 
which  is  loaded  with  water.  Through  each  of  these  bony  canals  passes 
a  small  tube  about  the  size  of  a  hog's  bristle :  these  [membranous  semi- 
circular canals]  are  attached  to,  or  lost  in,  the  partition  between  the 
two  cavities,  and  become  much  larger  at  this  attachment,  being  there 
somewhat  bulbous  [the  ampullas].  They  are  of  such  a  nature  as  to 
keep  circular,  and  I  should  suppose  answer  the  purpose  of  the  bony 
semicircular  canals  in  other  animals ;  and  the  ceUular  membrane  and 
water  surrounding  them  is  to  keep  them  suspended  in  their  proper 
places.  I  found  a  good  deal  of  mucus  in  the  second  cavity  like  the 
urine  of  birds  ^;  the  inner  surface  is  cartilaginous  in  the  middle,  and 
membranous  round  the  edges,  so  that  it  is  moveable,  and  would  seem 
only  a  partition  between  this  cavity  and  the  [bony]  semidrcolar  canals, 
but  I  found  a  small  passage  between  it  and  the  cavity  of  these  canals. 

I  could  not  find  any  openings  into  the  cavity  of  the  vestibulum ;  but 
one  had  ai^  opening  into  the  common  cavity  of  the  canals. 

There  are  two  nerves ;  the  anterior  is  the  largest :  this  nerve,  as  it 
is  going  to  pass  out  of  the  skull,  divides  into  two,  both  of  which  pass 
into  the  ear,  and  seem  to  be  lost  on  the  partition  where  the  small  canals 
are  lost.  The  posterior  nerve  divides  also,  and  sends  a  small  plexus  to 
the  anterior  part  of  the  same  partition.  There  is  no  fenestra  rotunda, 
only  the  opening  [fenestra  ovalis]  where  the  long  bone,  answering  to 
the  stapes,  malleus  and  incus,  terminates^. 

^  [The  Bubstanoe  of  a  chalky  nature,  answering  to  the  *  otolite'  in  fishes.] 
2  [Hunt  Preps.  Phys.  Series,  Nob.  167&— 1680.] 
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[Family  PALUDINOSA,  Box-tortoises^  Terrapenes. 

Genus  Cistudo.] 

The    [Freshwater    Box-] Tortoise,    from    Germany    [Cistudo 

europaa,  Flem. ;  Emys  lutraria,  Lac.']. 

This  tortoise  is  about  6  inches  long,  and  wide  in  the  usual  propor- 
tion, with  a  rather  convex  shell,  although  not  so  much  so  as  in  the 
South  American  tortoise  [_Te8tudo  tahulata].  The  tail  of  the  male  is 
much  longer  than  that  of  the  female ;  it  is  about  three  inches  long. 
The  female  turns  her  tail  to  the  right  side.  The  anus  is  continued 
obliquely  along  the  base  of  the  tail  in  both,  but  further  in  the  male,  as 
his  tail  is  longer ;  and,  at  last,  forms  there  a  kind  of  groove.  When 
they  draw  in  their  heads  into  the  shell  they  throw  out  some  air,  from 
the  lungs,  which  feels  very  cold  to  the  hand. 

It  has  a  membrana  nictitans. 

The  abdomen  is  a  complete  cavity,  there  being  no  attachments  be- 
tween the  peritoneum  on  the  fore-part  and  any  of  the  viscera,  excepting 
where  the  two  anterior  venae  cavee  send  off  branches  to  the  liver. 
From  this  circumstance,  does  the  yolk  enter  the  abdomen  ii\  the  foetus 
as  in  the  chick  and  crocodile  ? 

The  stomach  passes  across  the  body  along  with  the  lower  sur&ce  of 
the  liver,  having  a  part  of  that  viscus  projecting  into  the  hollow  curve, 
which  answers  to  the  lobulus  Spigelii :  on  the  right  it  terminates  in  the 
pylorus.  The  hollow  curve  of  the  stomach  is  closely  attached  to  the 
liver  before  the  lobulus  Spigelii,  by  a  membrane  and  vessels.  The  great 
curve  is  attached  likewise  to  the  liver  behind  this  process  by  a  mem- 
brane which  is  analogous  to  the  great  epiploon ;  but  this  membrane  is 
no  broader  than  the  distance  [between  the  parts  it  connects]. 

The  stomach  has  a  glandular  part  on  one  side,  a  little  way  from  the 
pylorus,  with  many  orifices.  The  duodenum  becomes  immediately  a  loose 
intestine,  continued,  as  such,  into  the  jejunum  and  ileum.  The  small 
intestine  is  very  short,  and  gradually  passes  to  the  left  along  the  mesen- 
tery, and  terminates  in  the  caecum  which  lies  nearly  in  the  middle  of 
the  abdomen.  From  the  caecum  is  immediately  formed  the  rectum ; 
for  we  cannot  say  there  is  any  colon.  The  rectum  terminates  in  the 
[cloaca]  ?.  The  anus  [doacal  outlet]  is  cut  off  obliquely,  so  as  to  form  a 
groove  under  the  tail. 


'  [The  sheU  of  this  box-tortoiBe  is  No.  996,  Hunt.  Osteol.  Series.  It  is  the  species 
described  in  the  beautiful  anatomical  monograph  by  Bojanus,  *  Anatome  l^estudinis 
Europeffi,*  1819—1821,  foL] 
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The  pancreaa  is  very  small,  lying  in  the  first  cnire  of  the  first  intes- 
tine. This  gland  bears  a  much  smaller  proportion  to  the  liver  [than  in 
mammals].  The  liver  has  two  lobes,  right  and  left,  nnited  in  the 
middle,  by  a  continoation  of  substance.  The  spleen  is  a  round  body 
lying  behind  the  stomach. 

The  coronary  artery  arose,  in  one  specimen,  from  the  subclavian  on 
the  right,  in  another  from  the  fore-part  of  the  right  aorta.  The  bladder 
is  an  oblong  bag  laterally,  the  long  axis  being  from  right  to  left, 
answering  to  the  breadth  of  the  abdomen:  it  appears  to  come  out 
from  the  side  [of  the  cloaca]  and  opens  into  the  rectum  [uro-genital 
canal]. 

The  lungs  of  this  genus  are  [proportionally]  much  larger  than  [those 
of]  the  turtle :  they  fill  the  whole  back,  as  low  as  the  extremity  of  the 
pelvis,  having  almost  every  viscus  adhering  to  their  anterior  surface, 
but  they  are  thrown  into  a  large  irregular  cavity,  more  especially  at 
the  lower  end.  There  is  not  a  branching  trachea  dividing  into  ceUs  as 
in  the  turtle  ^ 

Of  (he  Male  Parts, — ^The  male  parts  consist  of  two  testicles,  vasa 
deferentia  and  penis.  The  two  testicles  lie  on  each  side  of  the  rectum, 
before  the  lower  end  of  the  lungs :  they  are  pretty  large  bodies.  The 
vas  deferens  goes  out  from  the  [upper  and  inner]  end ;  and  as  it  passes 
down  it  is  very  much  convoluted,  forming  a  body,  like  the  epididymis. 
This  body  is  of  a  dark  colour,  having  a  dark  covering,  and  the  [con- 
volutions of  the]  duct  are  united  by  dark  cellular  membrane.  The  last 
part  passes  along  with  the  ureter,  as  it  is  passing  from  the  kidney  to 
the  bladder,  and  they  both  open  together  into  the  urethra  [uro-genital 
canal]  before  it  opens  into  the  rectum^.  The  penis  is  long,  and  begins 
as  the  clitoris ;  but  the  projecting  part  ib  of  considerable  length.  It 
can  be  pulled  out  of  the  anus  more  than  two  inches ;  it  has  a  deep 
groove  passing  through  the  whole  length.  It  has  much  the  appear- 
ance of  a  tongue.  It  begins  by  two  kinds  of  crura,  which  are  spongy, 
and  the  veins  about  each  eras  are  large,  so  as  to  give  fullness  to  these 
parts. 

Of  the  Female  Parte, — ^There  is  an  ovarium  on  each  side,  of  a  yellow 
colour,  situated  on  each  side  of  the  rectum.  They  are  near  2  inches 
long,  half  an  inch  broad  in  the  middle,  and  veiy  thin,  having  one  edge 
attached  to  the  surface  of  the  lungs  by  a  thin  membrane.  They  are 
granulated.     The  oviducts  begin  laterally  on  the  fore-part  of  the  lungSi 


^  [Compare  the  preparation  No.  1109  a,  added  by  me  to  the  Honterian  Phys. 
Series,  with  Kos.  1110  A,  and  1111.] 
»  [The  vertibular  part  of  the  cloaca,  Himt  Prep.  Phys.  Series,  No.  2447.J 
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being  attached  to  them  by  a  thin  membrane  or  meso-oviduct,  which 
begins  mndi  higher.  In  the  floating  edge  of  this  membrane  the  dnct 
begins  by  an  oblique  division  of  the  membrane  into  two,  [the  '  oetiiun 
abdominale '],  and  its  coats  become  thicker  as  it  approaches  the  neck  of 
the  bladder  or  urethra :  it  is  considerably  convoluted  in  this  passage. 
The  two  oviducts  would  seem  externally  to  be  united  across  the  rectum 
just  before  their  openings.  They  open  by  the  ureters  just  before  they 
open  into  the  rectum  [uro-genital  canal],  and  exactly  where  the  vasa 
deferentia  open  in  the  male.  The  clitoris  begins  at  the  opening  of  the 
urethra  by  a  shallow  groove,  which  becomes  deeper  and  deeper,  owing 
to  the  two  edges  rising  higher,  until  at  last  they  make  a  slight  projection 
in  the  anus\ 

A  [Frbbhwater]  Toetoisb^  from  Mr.  Parkins^  No.  40^  Upper 

Wimpole-Btreet  [Emy$], 

This  was  about  9  or  10  inches  long,  and  7  wide ;  with  the  skull 
[comparatively]  flat,  similar  to  the  common  German  tortoise  ICistudo 
europcea]*  The  ileum  was  continued  into  the  colon,  but  there  was  no 
csecum ;  however,  when  blown  up,  the  colon  had  a  swell  on  one  side 
more  than  the  other.  The  length  of  the  small  intestines  was  three 
times  the  length  of  the  animal.  The  gall-bladder  lay  in  a  hollow  of  the 
right  lobe  of  the  liver,  attached  by  a  broad  surface. 

The  Shall  Turtle  from  Mosquito  Shore  [Emys  amaia,  Gray']. 

This  is  about  the  mze  of  a  large  crown-piece,  and  is  prettily  marked. 
It  lived  with  me  about  two  years  in  a  hot-house,  in  water,  and  some- 
times out  of  it.  It  ate  worms.  The  viscera  were  similar  to  those  of 
the  tortoise. 

[Family  TERRESTRIA,  Land  Tortoises. 

Genus  Testubo,  Cuv.] 

The  body,  or  what  is  commonly  called  the  shell  in  this  genus,  contains 
the  whole  of  the  animal ;  for  the  head,  extremities,  and  tail  are  only 
occasionally  projecting  parts,  and  the  bases  whence  the  four  extremitiee 
spring,  as  the  bones  of  the  shoulder  and  pelvis,  are  wholly  contained 
within  the  shell ;  and  the  thigh  when  drawn  up  projects  in  the  lower 
and  lateral  parts  of  the  abdomen.    These  last  circumstances  make  a 

1  [Hnnt  Prep.  Phys.  Serin.  No.  2720.] 
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distinction  between  them  and  the  turtle.  The  tail  of  the  female  is 
mnch  shorter  than  that  of  the  male,  and  they  torn,  or  rather  fold^  it  to 
the  right. 

The  Land  Tobtoise  from  Soath  America  {Testudo  tabulata, 

Walbaum*]. 

The  cavity  of  the  body  of  this  animal  is  but  one,  containing  the 
whole  viscera.  It  may  be  wholly  called  abdomen,  there  being  no 
division  for  respiration  similar  to  the  diaphragm;  but  in  those  that 
have  a  division  the  heart  is  also  enclosed  in  its  proper  membrane, 
without  making  any  more  divisions.  There  is  nothing  similar  to  the 
cavity  called  *  pelvis ;'  for  whatever  passes  through  the  bones  composing 
this  part,  fill  the  passage  entirely.  The  cavity  of  the  abdomen  is  one 
large  cavity  within  the  shell,  in  which  lie  the  heart,  lungs,  stomach, 
intestines,  liver,  spleen,  pancreas,  kidneys,  bladder,  and  internal  parts 
of  generation.  The  peritoneum,  which  lines  the  fore  and  lateral  parts 
of  the  shell,  is  attached  in  many  places  to  the  lower  edge  of  the  liver, 
and  passes  over  it,  attaching  itself  to  its  upper  surface  in  several  places, 
as  also  to  the  pericardium,  making  as  it  were  its  lower  sur&ce,  and 
forming  by  these  attachments  laige  capsulae  or  cells  on  the  upper  surface 
of  the  liver.  But  these  attachments  are  not  in  all  animals  in  whom 
the  peritoneum  makes  a  kind  of  diaphragm.  This  is  somewhat  similar 
to  the  crocodile ;  but  its  attachments  are  not  so  uniform ;  [for,  in  the 
crocodile,  it]  makes  a  separation  between  the  cavity  of  the  abdomen 
and  that  part  which  constitutes  the  heart,  which  might  be  called 
*  thorax.' 

The  oesophagus,  when  got  below  the  liver,  dilates  into  the  stomach, 
which  immediately  bends  towards  the  right,  having  no  projection 
towards  the  left.  Its  small  hollow  curve  is  closely  connected  to  a 
branch  of  the  vena  portse,  passing  along  the  under  surface  of  the  liver 
to  the  left,  having  a  projection  of  the  liver  behind  it,  answering  to  the 
lobulus  Spigelii. 

The  stomach  is  thick  in  its  coats,  and  has  an  oblong  glandular  part 
in  its  coats  with  orifices  on  its  inner  surface.  As  the  stomach  passes 
to  the  right  it  becomes  smaller,  not  appearing  to  terminate  in  anything 
like  a  pylorus ;  however,  there  is  a  regular  termination'.  The  first 
intestine  then  passes  down  the  right  side,  connected  closely  to  the 
anterior  surface  of  the  lungs  and  posterior  surface  of  the  ascending  part 


^  [The  skeleton  of  this  tortoise  is  No.  1044:  the  skull  is  No.  1045,  Osteol.  Series.] 
2  [Hunt.  Prep.  Phys.  Series,  No.  512.] 
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of  the  colon,  and  near  the  lower  part  of  the  abdomen  becomes  a  loose 
intestine^  making  one  pretty  large  sweep  ronnd,  then  coming  ronnd 
towards  the  right  again,  as  also  towards  the  csoum.  The  csBcnm  ^,  lies 
in  a  sulcus  in  the  lower  edge  of  the  right  lobe  of  the  liver.  It  makes  a 
turn  or  twist  upon  itself  downwards,  and  terminates  in  the  colon,  which 
is  continued  a  little  further  down,  and  makes  a  turn  up  before  the 
duodenum,  and  is  closely  attached  to  it ;  thence  it  passes  to  the  left 
side,  behind  the  stomach,  becoming  pretty  large ;  next  it  makes  a  quick 
turn  towards  the  right,  across  what  would  be  called  the  spine  in  other 
animals ;  then  it  turns  back  to  the  middle  of  the  body  and  bends  down 
into  the  pelvis,  forming  the  rectum. 

Where  the  colon  makes  its  first  turn  across  the  spine  it  is  firmly 
attached  to  the  posterior  parts,  which  are  principally  composed  of  the 
lungs :  its  other  turns  are  also  attached  thereto.  The  rectum  is  large, 
and  is  a  common  part  to  the  intestine,  the  bladder,  and  the  parts  of 
generation ;  and,  as  the  pelvis  is  within  the  cavity  of  the  shell,  the 
rectum  [cloaca]  is  obliged  to  be  elongated  under  the  tail  so  as  to  become 
a  projecting  part :  it  is  lined  with  a  thin  cuticle.  The  valvuke  con- 
niventes  are  longitudinal',  as  in  the  crocodile ;  there  are  none  in  the 
colon ;  the  great  arch  of  the  stomach  has  a  membrane  attaching  it  to 
the  posterior  parts,  which  might  be  called  a  tight  epiploon,  for  the 
attachment  of  this  membrane  to  the  stomach  is  the  same  with  tlie 
epiploon  in  other  animals,  only  it  is  not  loose,  but  is  a  stretched  mem- 
brane. I  could  not  find  any  passage  leading  to  it  behind  the  vessels  of 
the  liver,  as  in  many  other  animals,  for  there  is  hardly  any  distance 
betwixt  the  liver  and  pylorus  in  this  animal. 

The  liver  reaches  from  side  to  side  of  the  abdomen;  its  thickest 
portion  is  prindpelly  in  the  right ;  however,  the  middle  is  the  thinnest 
portion ;  and  where  the  pericardium  lies  there  is  no  liver,  but  only  a 
membranous  attachment  of  the  right  and  left  lobes  of  the  liver;  so  the 
apex  of  the  heart  lies,  as  it  were,  in  a  sulcus  of  the  liver.  It  is  very 
irregular,  as  if  made  up  of  different  parts.  In  some,  where  the  peritoneum 
is  fixed  to  the  liver,  it  would  seem  to  make  the  division  between  the 
cavity  for  the  heart  and  the  abdomen  below.  The  liver  is  large  for 
the  size  of  the  animal.  The  gall-bladder  lies  in  a  deep  sulcus,  on  the 
concave  surfiEUie  of  the  right  lobe.  The  liver  in  this  animal,  as  in  other 
Amphibia,  and  in  the  Bird,  has  a  great  many  veins  from  the  anterior 
part  of  the  body  entering  its  substance,  especially  two  that  come  from 
the  anterior  parts  of  the  pelvis,  and  pass  along  the  inner  surface  of  the 
shell  of  the  abdomen  at  the  attachment  of  the  peritoneum,  similar  to 

I  [Hunt.  Prep.  Phjs.  Seriec.  No.  671.]  '  [lb.  No.  660.1 
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the  vena  p<vtaram;  these  veinB  enter  near  the  attachment  of  the  liver 
to  the  upper  part  at  the  heart;  therefore  there  is  more  of  that  kind  of 
circnhitiQn  [the  portal  venous]  passing  through  the  liver  than  in 
quadrupeds. 

The  pancreas  lies  in  the  hollow  of  the  duodenum  as  that  gut  passes 
down  the  right  side.  The  spleen  is  an  oval  hodj,  lying  immediately  on 
the  hollow  curve  of  the  duodenum  behind  the  pancreas^  and  beginning 
of  the  oolong 

The  heart  is  not  attached  at  its  apex  to  the  pericardium,  as  in  the 
[Chelydray  turtle  and  crocodile].  The  kidneys  are  two,  one  on  each 
side  of  the  lower  part  of  the  cavity  of  the  abdomen ;  they  are  thick 
bodies  a  little  oblong,  having  three  edges.  Their  external  surface  is 
convoluted,  very  similar  to  the  cerebellum  of  the  human  brain.  The 
ureters  begin,  like  the  biliary  duct,  by  brandies  which  converge  and  unite 
with  one  another :  they  enter  the  bladder  near  the  urethra.  The  bladder 
is  large  and  thin  in  its  coats,  as  in  most  of  this  tribe ;  adheres  but  veiy 
little  to  the  surrounding  parts.  The  urethra  is  very  short,  not  above 
half  an  inch  long ;  and  enters  the  rectum  about  4  inches  above  the  anus. 
The  two  testicles  were  large ;  although  the  animal  was  brought  finom 
the  West  Indies,  and  kept  in  the  cold,  even  dying  from  cold  and  pro- 
bably hunger ;  they  are  oblong,  lying  somewhat  across  the  abdomen 
upon  the  upper  side  of  the  kidney*.  The  vas  deferens  passes  from  the 
out^r  end  of  the  testicle,  running  along  the  body  of  the  testicle,  gets 
behind  the  bladder,  and  enters  the  urethra  by  a  very  small  nipple. 
From  this  part  df  the  urethra  passes  a  groove  which  joins  the  penis,  and 
is  continued  along  it.  The  penis  is  very  large  for  the  siie  of  the  animal ; 
it  is  a  flattened  body,  and  terminates  in  a  broad  end,  pointed  at  the 
extremity.  It  is  composed  of  two  bodies  whose  coats  are  thick,  and 
appear  to  be  muscular.  At  the  basis  of  each  there  is  a  spongy  substance, 
which  becomes  in  some  degree  filled  by  injecting  the  arteries;  and  from 
this  spongy  substance  passes  along  each  body  in  its  centre  an  artery 
which  seems  to  be  enclosed  in  a  cavity  or  canal*,  and  the  artery  sending 
off  small  arteries  as  it  passes  along :  I  suspect  the  canal  forms  a  sort  of 
corpus  cavemosum. 

Between  these  two  bodies  passes  the  groove  of  the  ureihra,  and  when 
it  comes  near  to  the  end  it  terminates  in  a  kind  of  broad  opening,  which 
is  irregular,  and  having  two  processes  in  it.  This  groove  is  so  deep  as 
to  hide  a  bougie  in  it\ 


1  [Hunt  Prep  Phys.  Series,  No.  830.]  »  [lb.  No.  2449.] 

'  [The  'peritoneal  canal :'  see  Hunt.  Prep.  Phys.  Series,  No.  2449.] 
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We  may  sapjKNse  that  in  the  act  of  oopulatioii  this  groove  is  made  a 
complete  canal  or  pipe  by  its  edges  coming  together,  from  the  opening 
of  the  urethra  to  the  end  of  the  penis.  "Whether  these  two  processes 
conduct  the  semen  into  the  two  oyiducts,.!  do  not  know.  There  are  four 
muscles  to  the  penis,  which  appear  to  be  for  its  protrusion  and  retraction, 
and  are  very  well  adapted  for  that  purpose. 

In  the  female  there  are  two  oviducts,  one  on  each  side  near  the  shell ; 
from  the  lower  part  of  the  cavity  of  the  abdomen  they  pass  up,  attached 
to  the  outer  edge  of  the  lungs  by  a  thin  membrane,  which  goes  as  high 
as  the  Uver. 

Of  the  Eye, — On  the  inside  of  the  levator  palpebrarum  is  a  broad 
glandular  part  [lacrymal  gland],  whose  duct  probably  enters  the  eyelids 
through  the  tunica  conjunctiva  that  lines  the  upper  eyelid.  There  is  a 
membrana  nictitans,  but  not  much  larger  than  in  many  quadrupeds.  I 
could  not  find  any  retractor  muscles.  On  the  inner  canthus  is  an 
oblong  gland  [Harderian],  whose  anterior  end  passes  into  the  membrane, 
and  whose  duct  enters  on  the  inside  of  the  membrana  nictitans.  The 
eyeball  has  two  sets  of  straight  muscles,  and  two  of  oblique.  The 
cornea  is  small.  The  sclerotic  coat  is  grey,  approaching  to  black ;  as  is 
also  the  tunica  conjunctiva  that  covers  it.  The  anterior  part  of  the 
sclerotic  is  bony.  The  pupil  is  round.  The  crystalline  lens  is  flat  on 
the  fore,  and  very  convex  on  the  back  part.  There  is  a  great  deal  of 
nigrum  pigmentum  on  the  inside  and  outside  of  the  choroid  coat. 

Large  Tortoise  from  the  East  Indies^  \Testuio  indica,!  forsan 

Test,  elephantopus]. 

The  anatomical  construction  of  this  tortoise  appeared  to  agree  almost 
wholly  with  that  from  South  America,  excepting  in  the  lobulus  Spigelii 
being  very  broad  behind  the  stomach.  I  observed  two  ducts,  which 
appeared  to  come  from  the  liver,  passing  down,  attached  to  the  duo- 
denum where  the  pancreas  was,  and  uniting  together  pretty  high  up ; 
their  common  duct  entered  the  cystic  duct  before  that  entered  the 
intestine'.  Whether  this  is  an  hepatic  duct  or  a  pancreatic,  I  do  not 
know.  It  is  very  similar  to  the  pancreatic  duct  in  its  coats ;  not  like 
the  hepatic.  The  gall-bladder  was  more  than  half  suirounded  by  the 
liver :  it  had  thick  coats,  pretty  smooth  on  its  inner  suifnce.  Its  duct 
passed  out  at  one  end. 

'  [The  skull  of  this  tortoise  is  No.  1058,  Hunt.  Oeteol.  Series.  The  oesophagus  is 
No.  459;  the  stomach,  Nos.  510 — 513;  the  intestinee,  No.  659;  the  pancreas  and 
spleen,  No.  830;  the  heart,  No.  920;  the  kidney,  1194;  the  tongue,  No.  1461 ;  the 
male  organs,  Nos.  2450—2452.] 

3  [Hunt.  Prep.  Phys.  Series,  No.  830.] 
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The  Land  Tortoise  [Testudo  Graca,  Linn.] . 

The  stomach  is  pretty  transyerse^  The  duodenum  passes  to  the 
right,  and  down ;  then  to  the  left,  and  forms  the  jejunum ;  horn  thence 
to  the  right  again,  in  its  convoluted  course ;  it  next  passes  across  near 
the  back,  and  is  tucked  down  or  adheres  to  the  posterior  parts  in  this 
course ;  and  finally  passes  down  the  left  to  the  pelvis :  just  where  it  is 
going  to  pass  down  it  swells  suddenly  into  what  may  be  called  colon. 

The  oesophagus  has  no  rugte  or  small  processes,  as  in  the  turtle.  The 
liver  has  two  lobes,  a  right  and  a  left :  they  are  united  by  a  very  small 
union  just  across  the  basis  of  the  heart.  The  left  lobe  lies  in  the  curve 
of  the  stomach,  as  it  were,  adapted  to  it,  and  adheres  to  it ;  behind 
which  is  the  mesogaster.  The  gall-bladder  is  a  round  body  attached  to 
the  posterior  surface  of  the  liver.  Its  duct  is  short  and  pretty  thick. 
There  does  not  appear  to  be  a  hepatic  duct,  but  a  hepato-cystic  one. 

The  capsula  renalis  is  large  and  flat,  situated  above  the  kidneys; 
it  looks  like  a  pancreas,  being  conglomerated :  but  when  cut  into  it 
appears  to  be  all  of  the  same  substance*.  This  tortoise  has  a  membrana 
nictitans. 

[Order  Lacbetilia.] 

OfLizarib. 

The  legs  of  most  lizards  are  not  for  the  support  of  the  body  of  the 
animal,  but  for  their  progressive  motion,  and  to  enable  them  to  climb 
trees,  walls,  &c.  However,  their  progressive  motion  is  not  confined  to 
their  1^ ;  for,  by  the  serpentine  course  that  they  throw  their  body 
and  tails  into  when  in  motion,  they  are  capable  of  moving  much  fieister. 
This  motion  of  body  and  tail  is  extremely  quick. 

The  tails  of  lizards'  are  so  tender  as  to  be  easily  pulled  off  by  the 
strength  of  the  animal  when  held  by  the  tail ;  but  this  tendemess  is 
only  confined  to  the  part  of  the  tail  beyond  the  bed  of  the  penis,  for 
there  the  tail  is  very  strong.  The  reason  why  the  tail  should  be  so 
brittle,  is  perhaps  to  allow  the  animal  to  make  its  escape  when  caught 
by  the  tail,  for  it  is  generally  broken  in  that  way. 

The  lizards  in  Portugal  sleep  very  little  in  winter ;  for,  whenever  a 
warm  day  comes  on,  they  come  out  of  their  holes,  as  in  summer.  This 
is  owing  to  the  weather  in  winter  in  that  climate  being  often  very 

1  [Hunt  Prep.  Phys.  Series,  No.  509.] 

'  [lb.  No0. 1277,  1278,  showing  not  a  oonglomente  structure,  but  a  oonyolutod 
surface.] 
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warm ;  so  that  more  insects  in  general  live,  sach  as  flies,  iui,,  which  are 
the  food  of  the  lizard.  Lizards  sleep  in  cold  weather,  and  are  therefore 
sleepers  or  not  sleepers  according  to  the  climate.  In  this  climate  they 
would  sleep  half  of  the  year :  in  Jamaica  perhaps  not  at  all.  They 
become  very  hi  before  the  cold  comes  on ;  and  by  the  end  of  the  winter 
they  become  very  lean.  This  shows  they  have  been  absorbing  their  fat 
for  nourishment. 

Of  the  Male  Parte^. — ^lizards  have  two  penises,  which  are  in  stnictore 
similar  to  the  two  horns  of  a  snail ;  for  when  erect,  they  are  only  an 
everted  canal,  or  tube,  with  a  muscle  arising  from  the  tail  and  running 
through  the  centre  ,to  puU  them  in,  or  invert  them.  There  are  two 
ridges  which  make  a  groove ;  this  is  on  the  outside  when  the  penises 
are  external,  but  upon  the  inside  when  they  are  reinstated. 

Of  the  Eggs. — ^The  eggs  of  the  lizard  seem  to  advance  within  the 
abdomen  nearly  equally  fast,  not  in  a  regular  succession,  as  in  the  hen. 
They  seem  to  remain  for  some  time  in  the  abdomen  after  they  appear 
to  be  at  their  full  growth. 

I  should  suppose  that  the  egg  is  but  a  very  short  time  in  the  oviduct, 
as  I  never  found  one  there.  I  should  likewise  suppose  that  the  skin 
[chorion  or  outer  coat]  is  formed  in  the  oviduct. 

Cf  the  Organ  of  Hearing, — ^AU  of  this  order,  as  feur  as  I  know,  have 
no  external  ear.  The  membrana  tympani  is  almost  on  a  level  with  the 
skin  of  the  head ;  it  is  convex  externally,  or  rather  appears  to  be  pressed 
out  in  the  middle. 

[Genus  Iguana.] 

Thb  Guana'  [Iffttana  tuberculaia,  Linn.] . 

In  this  lizard  the  thorax  and  abdomen  are  one  cavity,  there  being  no 
diaphragm.  The  heart  is  at  the  upper  part  of  the  thorax,  the  basis  of 
which  is  higher  than  the  first  ribs ;  the  upper  part  of  the  sternum  and 
bones  of  the  shoulder  making  part  of  the  cavity  of  the  thorax  in  this 
animal.  The  heart  is  enclosed  in  a  veiy  strong  pericardium  which  is 
in  contact  with  the  convex  surface  of  the  liver*. 

The  stomach  is  similar  to  a  bent  gut ;  it  is  not  a  large  bag,  of  a 
particular  shape,  as  in  the  human,  but  rather  as  if  the  great  end  of  that 
viscus  in  the  human  was  cut  off :  it  lies  more  from  behind  forwards 
than  in  most  animals,  as  it  were  obliquely,  the  oesophagus  being  close 


'  [Hunt  Props.  Fhys.  Series,  Noe.  2426—2437.] 
'  [The  skeleton  of  this  animal  is  No.  666,  Hunt  OsteoL  Series.] 
*  [The  stroctiire  of  the  lungs  is  shown  in  the  Hunt  Flreps.  Phys.  Series,  Nos. 
1107, 1106, 1109.] 
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to  the  back,  and  the  pyloros  dose  to  the  abdomen,  which  is  the  canBe 
of  the  vena  portanun  entering  at  the  edge  of  the  liver.  There  ia  a 
strong  and  broad  mesogaater,  which  is  not  attached  to  the  liver  trans- 
versely from  the  right  to  the  left,  but  from  the  edge,  where  the  porta 
is,  backwards  towards  the  cesophagos.  Some  kinds  of  seeds  or  nuts 
were  found  in  the  stomach,  and  some  twigs  of  trees  or  shrubs. 

The  upper  part  of  the  small  gut  does  not  pass  behind  the  mesentery, 
and  become  bound  down  as  in  the  quadruped,  but  becomes  loose  from 
the  pylorus.  The  convolutions  of  the  jejunum  and  duodenum  pass 
behind  and  below  the  lower  end  of  the  stomach. 

The  liver  is  very  much  as  in  the  human ;  however,  it  goes  higher  up 
at  the  fore-part,  as  the  lungs  do  not  come  so  tar  forwards  as  in  the 
human  subject,  or  in  [mammalian]  quadrupeds :  it  consists  of  one  lobe, 
extending  frtnn  the  right  to  the  left,  convex  above,  but  not  so  uniformly 
as  in  those  animals  which  have  the  diaphragm ;  it  is  concave  below  in 
all  directions.  A  small  process  runs  down  the  right  side  as  low  as  the 
testicle,  into  the  tip  of  which  enters  the  inferior  vena  cava,  which  runs 
up  through  the  substance  of  the  liver,  receiviag  the  vena  cava  hepatica 
in  its  passage.  It  has  the  fSidciform  ligament,  which  is  very  narrow. 
The  gall-bladder  is  at  the  lower  edge  in  a  notch ;  it  is  a  drcnmscribed 
beg,  having  the  cystic  ducts  passing  out  at  its  broad  side  and  the  cyst- 
hepatic  entering  in  the  same  manner.  The  hepatic  duct  passes  out  of 
the  liver  on  the  side  of  the  bladder,  tunning  along  to  the  duodenum, 
which  it  enters,  not  an  inch  from  the  pylorus,  distinctly,  not  joined  by 
any  other  duct.  The  vena  portse  and  arteries  enter  the  lower  edge  of 
the  liver,  on  the  left  of  the  gall-bladder :  into  the  same  vein  passes  a 
vein  from  the  abdominal  muscles. 

There  is  only  one  pancreas,  which  lies  in  the  mesogaster  dose  to  the 
pylorus :  it  is  very  small  and  thin,  hardly  observable,  even  for  the  size 
of  the  animal ;  its  duct  enters  the  duodenum  close  to  the  pylorus^ 

The  attachment  of  these  viscera  to  the  body  is  not  by  broad  suifetces, 
but  by  broad  membranes,  which  are  pretty  strong;  resembling  a 
mesentery  stretched  all  along  the  back,  and  which  is  double  behind  the 
stomach. 

The  depressores  costarum  are  very  strong,  and  arise  posteriorly  from 
the  bodies  of  the  vertebrae.  The  sternum  is  but  short ;  but  the  thoradc 
part,  or  ribs,  or  rather  fiedse  or  short  ribs,  go  low  down  behind. 

The  kidneys  are  oblong  bodies  placed  behind  t&e  rectum  near  to  the 
anus,  at  the  termination  of  the  abdomen.  They  receive  their  vessels 
as  the  trunks  pass  along  that  surface,  which  is  next  to  the  rectum :  also 

^  [The  spleen  is  ehown  in  the  Hunt  Prep.  No.  828.] 
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along  this  surface  runs  the  ureter,  which  is  coUecting  its  branches  as  it 
passes  backwards,  or  nearer  to  the  anus  [cloaca],  where  it  terminates 
in  a  ridge  just  hj  the  terminatLon  of  the  vasa  deferentia\  In  the 
ureters,  from  the  animal  whence  this  description  was  taken,  were 
calculi,  or  rather  one  calculus  in  each,  of  a  brown  colour,  almost  filling  up 
the  duct. 

What  appears  from  its  situation  to  be  tiie  vesica  urinaria  is  an  oblong 
bag,  large,  and  opens  into  the  termination  of  the  rectum  and  beginning 
of  the  anus  by  a  very  large  opening :  it  was  filled  with  a  white  fluid 
like  milk ;  there  were  some  small  calculi  in  this,  of  a  white  colour.  Is 
this  the  bladder  of  urine  ?  If  it  is,  then  the  urine  must  pass  across  the 
anus  to  it.  I  did  not  find  any  white  fluid  in  the  ureter ;  nor  was  the 
calculus,  formed  in  each,  of  the  same  colour ;  nor  did  this  bladder  appear 
to  be  glandular  in  its  coats,  so  as  to  be  able  to  secrete  the  white  fluid 
oontained  in  it. 

The  Organ  of  Hearing, — ^The  tympanum  is  a  laige  cayity,  immedi- 
ately on  the  inside  of  the  membrane,  along  which  passes  the  bone  of 
the  ear.  The  Eustachian  tube  is  a  yery  lai^e  passage  from  the  mouth 
or  fiftuces,  to  the  cavity  of  the  tympanum ;  it  is  oblong  at  its  beginning ; 
its  longest  axis  being  in  the  direction  of  the  mouth  and  fauces.  This 
passage  is  short  and  passes  almost  directly  outwards,  and  enters  the 
tympanum  by  neetrlj  as  laige  an  opening  as  at  the  beginning:  it  is 
lined  with  a  thin  dark  membrane ;  there  seemed  to  be  no  cartilaginous 
part*.  From  the  membrana  tympani  there  passes  inwards,  through 
thecavityof  the  tympanum,  a  small  bone  which  is  attached  to  the  upper 
part  of  the  tympanum,  making  a  ridge  there ;  its  length  is  equal  to  the 
depth  of  the  tympanum.  The  bony  vestibulum  is  a  small  cavity  having 
the  three  semicircular  canals,  going  out  much  as  in  the  human  subject, 
vi2.  two  perpendicular,  and  one  horisontaL  The  bony  vestibulum  and 
semicircular  canals  are  lined,  or  rather  contain  a  kind  of  gristly  sub- 
stance, which  makes  a  cartilaginous  vestibulum  and  semioircnlar  canals. 
Within  this  last-mentioned  vestibulum  is  a  small  white  body  something 
Ihe  shape  of  a  lens ;  this  is  a  calcareous  earth  of  the  consistence  of 
powder  of  chalk  wetted  and  dried ;  rather  harder  than  that  which  is  in 
the  turtle's  ear*. 

1  [Hunt  Prep.  Phyt.  Series,  No.  746.  The  male  organs  are  shown  in  Hunt.  PNp. 
No.  2434:  the  female  organs  in  No.  2717.] 

'  [See  Diseection  of  Uie  Turtle,  p.  355.] 

*  [Hunt  Prep.  Pbys.  Series,  No.  1576.  The  tongoa  and  sablingoal  pouch  are 
shown  in  the  Hunt.  PKp.  No.  1457.] 
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The  Australian  Lizard  ICyclodus,  Wagler;  Tiliqtia,  Gray^]. 

This  comes  nearer  to  the  genus  JSeineus  than  any  lizard  I  know,  but 
it  is  still  a  distinct  spedee.  In  the  two  specimens  sent  over  by  Mr. 
White',  one  had  a  process  on  the  upper  part  of  the  tail  near  the  tip, 
almost  like  a  supernumerary  or  forked  tail ;  but  which  I  rather  con- 
ceive to  be  natural ;  and,  as  this  one  was  a  male,  I  am  apt  to  think  this 
is  peculiar  to  that  sex.  This  would  in  some  d^;ree  have  been  more 
clearly  made  out  if  the  other,  which  had  not  this  process,  had  proved  a 
female ;  but  as  it  had  been  gutted  and  stuffed  before  I  saw  it,  which 
prevented  my  examination,  this  stiU  remains  to  be  proved ;  but  what 
makes  this  conjecture  very  probable  is,  that  it  is  mentioned  by  Mr. 
White  that  some  are  without,  and  some  with  this  process.  Now,  if  it 
were  a  monster,  arising  either  from  accident,  or  originally  so  formed, 
it  would  hardly  be  so  common  as  to  be  taken  notice  of.  The  tail  is 
longer  than  in  the  scincus,  and  is  not  so  taper. 

The  animal  is  of  a  dark  iron-grey  colour,  which  is  of  different 
shades  in  different  parts,  forming  kind  of  stripes  across  the  back  and 
tail.  The  scales  are  strong,  but  not  so  much  so  as  those  of  the  scincus. 
The  legs  are  short  and  strong,  covered  with  the  same  kind  of  scales  as 
the  body ;  but  the  scales  on  the  feet  are  not  so.  On  the  cuticle  are 
small  knobs,  as  if  it  were  studded. 

The  toes  on  each  foot  are  pretty  regular,  the  difference  in  length 
not  being  great;  the  same  on  both  the  fore-  and  hind-feet;  which 
is  not  the  case  with  the  acinous,  it  having  a  long  middle-toe.  There 
18  a  small  short  nail  on  each  toe.  The  toes  on  their  upper  sur- 
j&toe  are  covered  with  a  series  of  scales,  which  go  half  reund  like  a  coat 
of  mail. 

Just  within  the  verge  of  the  external  opening  of  the  ear,  on  the 
anterior  edge,  is  a  membrane  covering  about  one  third  of  it,  which  is 
scalloped  on  its  loose  or  unattached  edge.  This  can  hardly  be  called  an 
external  ear,  nor  can  it  be  called  the  reverse,  viz.  a  valve :  it  is  pro- 
bably an  assbtant  to  hearing ;  if  so,  then  it  should  be  called  an  external 


ear*. 


The  teeth  are  a  rew  on  each  side  of  each  jaw,  becoming  gradually 
larger  backwards.  They  are  short  above  the  g^im,  and  reunded  off, 
fitted  for  breaking  or  bruising  of  substances,  more  than  cutting  or 


1  [PartB  of  the  skeletoiiB  of  the  Cydodus  ni^er  (No6.  655, 656),  of  the  Cydodua 
teincoides  (No.  657),  and  of  the  Oyolodua  gigas  (Not.  659,  660,  661),  az«  pneeiTed 
in  the  Hunterian  OBteological  Series.] 

>  [See  Note,  p.  249.] 

s  [Hunt  Prep.  PhjB.  Series,  No.  1605.] 
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tearing  ^ :  this  is  similar  to  the  scincus.    The  tongue  is  both  very  broad 
and  long*. 

The  oesophagus  is  laige,  and  is  continued  into  the  stomach  without 
changing  its  direction,  so  that  the  oesophagus  and  stomach  form  one 
continued  tube ;  only  that  the  stomach  is  rather  thicker  in  its  coats. 
The  first  intestine  makes  a  turn  out  towards  the  right;  then  makes 
two  or  three  conyolutions  as  it  passes  downwards  to  terminate  in  the 
colon.  The  colon,  or  what  may  be  called  the  rectum,  is  pretty  large  at 
its  beginning,  becoming  rather  smaller  towards  the  anus.  The  intes- 
tines are  very  short,  not  exceeding  the  length  of  the  animal  from  mouth 
to  anus. 

In  the  stomach  I  found  T^;etable  substances;  some  seeds,  which 
probably  were  of  some  fruit ;  some  fibrous  substance  like  weeds  or  the 
bark  of  a  tree ;  and  even  some  pieces  of  wood  which  was  rendered 
very  soft,  but  whether  by  the  stomach,  or  naturally  so,  I  do  not  judge. 

Between  the  anus  and  back-bone  are  two  glandular  substances,  but 
whether  they  have  ducts  or  not  I  do  not  know. 

The  liver  is,  as  it  were,  forked,  dividing  into  two ;  one  lobe  passing 
down  the  right,  which  is  continued  into  a  long  process  into  which  the 
vena  cava  inferior  enters.  The  vena  portarum  enters  the  sulcus  or 
union  of  the  lobes.  The  liver  is  attached  forwards  by  two  membranes, 
one  to  each  lobe,  which  unite  at  top :  the  same  takes  place  behind. 
The  gall-bladder  lies  in  a  sulcus  made  by  the  union  of  the  two  lobes  of 
the  liver.  The  spleen  lies  behind  the  stomach.  The  whole  of  the  above 
viscera  are  attached  to  the  back  by  four  membranes.  The  kidneys  lie 
in  the  lower  part  of  the  abdomen,  dose  to  the  spine ;  they  are  long 
bodies  terminating  in  a  point  at  the  upper  end.  There  is  a  small  bladder 
before  the  rectum.  The  testicles  are  pretty  large  oblong  bodies,  the 
right  the  highest :  the  tubular  substance  is  very  loose'. 

The  heart  consists  of  two  auricles,  with  two  ventricles  intercommu- 
nicating. The  valve  of  the  ventricle  is  attached  to  the  septum  of  the 
auricle.  The  lungs  are  two  large  oval  bags,  which  are  honeycombed 
at  the  upper  ends,  becoming  gradually  less  so  towards  their  blind  ends. 
The  trachea  is  very  flexible.  All  about  the  trachea  and  oesophagus 
above  the  heart,  there  is  a  cellular  texture  which  is  easily  inflated. 


1  [Hunt  Prep.  Phys.  Series,  No.  386  (Cyclodus  niffro4uteus,  Wagler).] 

»  [lb.  No.  1458.] 

*  [lb.  No.  2427.    The  female  organs  of  a  Cyelodus  are  shown  in  No.  2716.] 
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The  Gallywabp  [Australian  Oallywasp  of  Shaw  {Cydodus  Whitei), 

Trachysaurus,  Gray]. 

The  (BSophaguB  is  very  large,  and  only  dilates  a  little  to  form  the 
stomach.  The  stomach,  heing  but  a  continuation  of  the  oesophagus  a 
little  enlarged  [and  thickened],  lies  in  the  same  direction:  towards 
its  lower  end  it  gradually  contracts  to  form  the  pylorus :  it  hardly  can 
be  said  to  bend  to  the  right  at  this  part.  The  pylorus  would  appear  to 
be  no  more  than  a  yalvular  contraction  of  the  stomach.  The  duodenum 
bends  to  the  right  and  a  little  upwards  upon  the  last  part  of  the 
stomach ;  thence  the  gut  passes  down  to  the  anus,  making  several  bond- 
ings or  folds  upon  itself.  There  is  no  cs&cum,  and  no  colon.  The  heart 
accords  with  the  Tricoilia  :  it  sends  off  two  aorfcae,  which  join  to  form 
one  as  they  descend.  The  limgs  are  as  in  the  lizard.  There  are  two 
glands  on  the  lower  part  of  the  neck,  or  beginning  of  the  thorax, 
similar  to  those  in  birds.     There  are  two  penises,  as  in  the  lizard. 

The  stomach  contained  broken  snaiL-shells,  some  snails  with  part  of 
the  shell  on  them,  bits  of  skins  of  lizards,  grubs,  and  a  great  quantity 
of  a  kind  of  fruit  which  had  a  hard  shell  in  its  centre :  but  these 
appeared  not  to  be  digestible,  as  they  were  all  whole,  and  a  great 
number  of  them  were  in  the  last  gut. 

Queere :  Perhaps  it  fed  upon  these,  after  being  caught,  contrary  to  its 
inclination  ? 

The  Lacebta  Oecko,  Banks  ^  [Platydactylus  guttatuSy  Cuv.]. 

This  is  a  flat  lizard,  with  a  short  body,  making  an  approach  (in 
appearance)  to  the  toad.  The  head  is  much  the  shape  of  that  of  the 
toad,  with  raised  orbits.  The  scales  terminate  in  pretty  sharp  points ; 
some  of  them  about  the  back  and  lateral  parts  of  the  head  and  on  the 
side  of  the  neck  are  like  prickles ;  on  the  legs  and  tail  the  scales  are 
thick  and  strong,  with  a  ridge  all  along  the  back  of  the  tail,  somewhat 
higher  than  the  others.  The  colour  is  dark,  but  studded  with  yellow 
spots,  especially  about  the  legs,  head,  and  tail,  with  a  yellow  ridge  or 
line  along  the  back  from  the  nape  of  the  neck  to  the  root  of  the  tail. 
There  are  scales  on  the  eyelids,  and  it  has  a  membrana  nictitans. 
There  are  Ave  toes  on  the  fore-foot,  the  middle  the  longest :  also  Ave  on 
the  hind-foot,  but  not  so  regular,  two  being  of  nearly  equal  length ; 
and  the  little  toe  stands  at  some  distance  from  the  other,  rather  like  a 


-^f- 


^  [No  doubt  Sir  Joseph  Banks,  P.ILS.,  who  had  supplied  Hunter  with  the  linnean 
name  of  this  lizard.] 


CHAM.£LEO.  37 1 

thumb.  The  teeth  form  a  row  on  each  side,  with  seeming  long  gums ; 
there  are  two  tusk-teeth  and  three  fore-teeth ;  so  far  like  many  animals. 

The  liver  is  a  isiangular  body;  one  angle  points  upward  toward 
the  heart,  another  in  the  small  curve  of  the  stomach ;  the  third  passes 
down  the  right  side  along  with  the  vena  cava.  The  gall-bladder  lies 
in  a  hollow  in  the  angle  between  these  two  last  described  lobes  or 
angles,  and  the  ducts  pass  along  the  right  edge  of  the  second  lobe  to  the 
duodenum.  The  heart  is  as  in  the  turtle:  there  is  more  than  one 
artery  arising  from  the  heart. 

There  are  two  lumps  of  fat  in  the  lower  and  lateral  parts  of  the 
abdomen,  as  in  the  lizard.  Two  penises.  Two  oviducts.  The  tongue 
is  fleshy  and  thick,  and  has  two  small  white  bodies  on  the  lower  surface 
of  the  tip,  which  makes  it  somewhat  forked :  but  it  is  not  thin  and 
forked  Hke  tm  lizard's.  The  opening  of  the  trachea  projects  a  little 
forwards. 

[The  Sheath-clawed  Gecko,  Thecadactylus  levis,  Cuv.] 

The  lizard,  commonly  called  the  "  Savage  of  the  Wood,"  has  two 
oviducts,  the  lower  end  of  which  are  enlarged  like  the  shell-forming 
part  of  the  oviduct  in  the  hen.  The  ovaria  appear  to  form  but  one 
ovum  at  each  time  of  impregnation,  having  always  but  one  in  each 
oviduct ;  and  having  none  in  the  ovarium  ready  to  drop.  (  Vide  Pro- 
paration^)  Whether  this  lizard  be  viviparous  or  oviparous,  I  do  not 
know. 

The  Chameleon  \_Chamaleo  vulffaris,  and  Ch,  planiceps]. 

The  chameleon  is  more  of  the  toad  than  the  lizard :  it  has  the  tongue 
of  the  toad :  it  has  the  appendicula  adiposa  as  in  the  toad. 

The  tongue  of  the  chameleon  consists  of  four  parts :  first,  a  bony  basis ; 
second,  a  pulpy  or  bulbous  part  at  the  tip ;  third  and  fourth,  elongating 
and  contracting  parts,  both  which  run  almost  through  the  whole  length. 
The  basis,  or  bony  apparatus  of  the  tongue,  consists  of  an  os  hyoides 
[basi-  and  cerato-hyals]  and  os  lingusB  [glosso-hyal]  somewhat  similar 
to  that  of  the  bird ;  therefore  there  is  nothing  very  remarkable  in  their 
construction.  The  bulbous  or  thick  part  at  the  end  of  the  true  tongue, 
is  that  part  which  is  to  manage  the  food  when  caught ;  it  ia  the  operator 
within  the  mouth ;  besides  which  it  is  the  pincher  or  catcher,  from  its 
being  formed  at  the  end  into  two  opposite  points,  similar  to  the 


»  [Hunt  Pwps.  Phys.  Seriee,  Nos.  8332,  3333.    There  is  no  taraoe  of  embiyonio 
development  in  the  ova  thown  in  these  preparatianB.] 
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elephant's  snout.  This  surfiBice  is  rugons,  and  oovered  with  a  gelatinous 
slime.  The  basis  and  true  tongue  or  tip  are  united  by  an  elongating 
and  contracting  medium,  which  is  very  extensiye.  This  length  of  tongue, 
its  extension  or  elongating,  when  contracted  [transversely]  is  very 
singular,  and,  if  well  understood,  most  probably  very  curious.  The 
cause  and  mode  of  the  contraction  of  its  length  is  not  very  evident,  but 
not  uncommon :  the  elongation  of  the  tongue  is  perhaps  like  nothing 
we  are  acquainted  with  in  an  [any  other]  animal  body.  The  apparatus 
for  this  purpose  is  a  small  rounded  body  which  passes  from  the  apex  of 
the  OS  linguae  to  the  bulbous  part,  and  then  through  the  centre  of  the 
bulb.  The  part  between  bone  and  bulb  consists  of  two  different  sub- 
stances, one  a  whitish  substance  which  is  the  firmest,  and  appears  to  be 
capable  of  keeping  its  form,  the  other  softer  and  more  transparent. 
That  part  which  passes  through  the  bulb,  consists  only  of  ^^e  substance, 
and  appears  to  be  a  sheath  for  the  passage  of  the  os  linguae. 

The  first  of  these  [t.  e,  the  whitish,  firmer  substance]  appears  to  be 
composed  of  rings,  or  parts  somewhat  similar,  placed  obliquely  in  con- 
trary directions,  so  as  to  appear  to  be  two  spirals  crossing  one  another. 
Whether  the  other,  or  softer  substance,  has  any  direction  of  fibres,  I 
could  not  observe,  but  I  suspect  it  is  muscular.  If  I  am  right  in  my 
conjecture  of  this  structure,  and  of  its  disposition,  it  will  be  no  difficult 
thing  to  show  how  it  may  be  elongated ;  for  if  these  rings  are  placed 
transverse,  they  may  be  brought  so  near  to  one  another  as  to  shorten 
the  whole  very  considerably ;  and  if  they  allow  of  being  placed  almost 
longitudinally,  they  must  of  course  lengthen  it  very  considerably ;  and 
this  position  can  be  easily  produced  by  muscles,  which  I  take  the  pulpy 
substance  to  be. 

Its  [the  tongue's]  contraction  is  owing  to  a  degree  of  elasticity,  but 
this  appears  to  be  only  in  the  cellular  membrane  acting  as  an  assistant 
to  the  muscular.  The  muscular  contraction  is  owing  to  two  muscles, 
one  on  each  side  of  the  tongue ;  each  arises  from  the  os  hyoides,  on  the 
inside  of  the  os  linguale,  and  passes  along  the  side  of  the  tongue  to  its 
bulbous  part,  but  before  it  gets  to  the  bulbous  part  it  spreads  itself  all 
round. 

In  the  centre  of  each  of  these  two  muscles  passes  a  considerable  nerve 
to  the  bulbous  part,  and  also  two  arteries.  When  those  two  contractions 
[elastic  and  muscular]  act  they  draw  the  tongue  back  upon  the  os 
linguale,  which,  as  it  were,  passes  through  the  centre  elongator,  then 
through  the  centre  of  the  bulb,  till  the  whole  tongue  is  retracted. 
Although  this  middle  body  is  drawn  upon  the  os  linguae,  yet  it  does  not 
appear  to  be  a  hollow,  like  a  pipe :  it  rather  appears  to  be  filled  with  a 
very  ductile  cellular  membrane,  as  in  eveiy  peirt  of  the  elongating  sub- 
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stanoe  of  the  tongue^  in  order  to  allow  of  the  great  difference  in  the 
situation  of  parts  with  respect  to  one  another  \ 

The  eye  is  large  for  the  size  of  the  animal.  The  eyelids  are  stiff,  not 
moveable  on  the  eye,  but  they  are  made  to  move  with  the  eye :  at  their 
attachment  to  the  orbit  the  skin  is  pliable  and  soft.  The  sclerotica  is 
thin  for  more  than  the  posterior  half,  having  the  pigmentum  nigrum 
appearing  through  it :  anteriorly  it  is  thick  and  white.  The  cornea  is 
small.  The  crystalline  lens  is  almost  round.  The  capsula  of  the 
vitreous  humour  is  very  plain.  The  nigrum  pigmentum  is  very  dark. 
The  lacrymal  gland  is  white'. 

■The  abdominal  viscera  appear  to  be  like  those  of  the  toads,  lizards, 
&c.,  consisting  of  a  straight  stomach,  passing  in  the  direction  of  the 
body,  then  making  a  small  inclination  to  the  right.  There  it  forms  the 
intestine,  which  is  short  and  makes  a  few  convolutions  on  itself,  and 
terminates  in  the  colon  or  rectum,  which  is  a  straight  gut  something 
larger  than  the  other.  There  is  a  ceecum  which  is  short.  The  rugSB 
of  the  small  intestines,  are  like  lozenges  or  rhomboids.  The  rectum  has 
two  mesorectums  attaching  it  to  the  loins  between  the  kidneys.  The 
peritoneum  that  covers  the  intestine  is  very  black. 

The  liver  consists  of  one  lobe.  The  gall-bladder  is  a  round  body, 
placed  at  the  lower  edge  of  the  liver.  The  gall  was  not  bitter.  The 
vena  cava  anterior  runs  on  the  inside  of  the  abdominal  muscles :  the 
posterior  vena  cava  enters  the  lower  part  of  the  liver. 

The  lungs  are  very  singular ;  they  consist  of  two  large  bags,  a  right 
and  a  left ;  each  bag  is  divided  into  two,  longitudinally,  by  an  imperfect 
partition.  They  are  composed  of  two  parts ;  one  for  immediate  respi- 
ration, the  other  as  a  reservoir  of  air.  The  first  is  the  part  nearest  to 
the  shoulders,  and  is  cellular  or  honeycombed  on  its  inner  surface,  and 
eidxemely  tender :  the  other  is  smooth,  thin  in  its  coats,  pretty  strong, 
and  appears  to  be  principally,  or  to  terminate  in,  a  vast  number  of 
appendages  or  caeca '.  On  the  right  side  they  are  attached  to  the  right 
edge  of  the  liver  the  whole  length  of  the  liver ;  on  the  left  side  only 
attached  to  the  left  edge  for  a  little  way. 

The  testicles  were  pretty  large,  although  it  had  been  kept  some  time, 
and  had  died  from  the  effects  of  long  confinement.  They  were  black, 
like  the  intestine,  and  were  placed  pretty  low  down,  just  before  the 
upper  end  of  the  kidneys\ 

The  chameleon  is  oviparous :  there  is  one  duster  of  ova  on  each  side. 


1  [Hunt  Prepe.  Phys.  Series,  Ko«.  1452 — 1455,  and  Hunterian  Drawing,  engrared 
in  plate  32  a  of  my  *  Gatalogoe  of  the  PhyBiological  Series,'  4to.  toL  iii.  18d5.  p.  67.] 

2  [Hunt  Preps.  Phys.  Series,  Noe.  1695—1699.] 

»  [lb.  Nos.  1105, 1106.]  *  [lb.  No.  2437.] 
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the  left  being  the  lowest^  When  the  ova  are  enlaiged,  fit  to  be  laid, 
they  are  nearly  all  of  equal  si2e.  As  they  most  probably  lay  them 
nearly  aU  at  one  time,  not  [consecutively  at  intervals]  as  birds  and 
insects  do,  and  as  it  would  appear  that  every  part  of  which  the  ovaria 
are  composed  has  formed  its  egg,  there  being  no  smaller  ones  to  come 
on  in  another  year,  therefore  most  probably  each  nidus  for  the  ovum 
forms  its  ovum  every  year.  I  believe  this  is  common  to  all  of  this  tribe. 
There  are  in  each  ovaria  about  twenty-four  ova.  There  are  two  ovi- 
ducts which  are  very  convoluted,  and  begin  almost  by  one  opening  like 
a  kind  of  ftinnel  which  divides  into  the  two :  this  opening  is  between 
the  liver  and  the  heart ;  each  oviduct  passes  round  the  convex  surface 
of  the  liver  to  the  loins  \ 

[Order  Ophidia.] 

Of  Sfiakes. 

Snakes  drink  by  suction,  not  by  lapping  as  lizards  do. 

The  oesophagus  in  snakes  is  very  thin ;  therefore,  as  they  are  capable 
of  swallowing  very  large  bodies,  such  as  would  appear  to  be  beyond 
the  power  of  the  gullet  to  push  along,  the  power  of  deglutition  must 
be  in  the  muscles  of  the  trunk. 

The  young  snake  as  it  forms  upon  the  yolk,  sinks  into  it  and  becomes 
almost  endosed.  The  outer  edge  of  the  yolk  would  seem  to  rise  round 
the  little  animal,  and  then  to  be  drawn  in  over  it,  only  leaving  a  small 
space  covered  by  a  transparent  membrane,  through  which  the  snake  is 
seen  with  the  head  in  the  centre  of  the  coil.  They  are  often  so  coiled 
up  as  to  make  a  knot^ 

Of  ihdr  Membranes. — At  a  pretty  full-grown  age  there  are  two 
membranes,  one  [allantois]  enclosing  the  whole,  which  now  lines  every- 
where the  egg-shell  [chorion],  and  which  encloses  the  albumen,  yolk,  &c. 
It  is  extremely  tender,  and  appears  more  like  the  retina  of  the  eye 
than  any  other  membrane  I  know.  Its  vessels,  which  are  but  small, 
pass  out  from  the  [umbilical]  cord  through  the  other  membrane.  The 
other  membrane  [viteUicle]  is  that  which  encloses  the  yolk,  and  which 
I  suspect  is  a  double  membrane  now  united,  as  in  the  duck,  and  pro- 
bably formed  in  the  same  way ;  for  without  its  being  a  double  mem- 
brane it  could  not  cover  the  space  over  the  snake,  through  which  it  is 
seen.  These  vessels  of  the  membrane  unite,  and,  within  the  inner 
membrane  they  form  the  cord,  which  enters  the  abdomen  of  the  animal. 
There  is  a  duct  [vitelline  duct]  whose  end  begins  at  the  yolk,  having 
its  mouth  open  there  :  it  passes  along  in  the  substance  of  the  cord,  and 


[Hunt.  Prepg.  Phys.  Series,  Not.  3327—3329.]  «  [lb.  No*.  3316,  3317.] 
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enters  {he  abdomen  with  the  yessels;  it  then  paadee  np  towards  the 
stomach  and  enters  the  gat  a  little  below  the  stomach.  This  dnct 
allows  of  the  gradual  passage  of  the  yolk  into  the  intestine  daring  the 
time  of  incabation  \ 

Snakes  [the  non- venomous  kinds,  as  the  Coluber  natrix],  although  they 
lay  eggs,  as  does  the  lizard,  yet  they  are  somewhat  different ;  for  they 
take  the  whole  of  the  eggs  into  the  oviducts  at  nearly  one  time,  placed 
at  little  distances  from  one  another^,  like  the  viper*,  and  then  they  are 
laid  to  hatch  out  of  the  body  as  in  the  lizard.  They  must  lay  them  at 
very  difPerent  times,  for  in  one  hatching  I  found  the  young  of  very 
different  sizes  and  formations. 

The  e^;8  of  snakes  have  no  air  in  them  as  in  birds ;  probably  as  the 
egg  is  softish  and  is  capable  of  compression,  there  is  no  occasion  for 
such ;  yet  this  is  not  a  sufficient  reason  for  the  presence  of  air  in  the 
bird's  egg,  viz.  from  their  eggs  not  being  compressible ;  for  it  is  increased 
in  the  time  of  incubation,  therefore  it  might  be  wholly  accumulated  at 
that  time. 

The  egg  of  a  snake  has  a  strong  coat  or  shell,  which  is  slightly  inter- 
mixed with  calcareous,  earth,  under  which  is  a  pretty  strong  membrane 
similar  to  the  hen's  egg*. 

The  two  penises  of  the  snake  are  formed  on  the  outside  as  if  erect'. 
At  what  time  they  are  drawn  into  the  prepuce  I  do  not  know.  This  is 
contrary  to  the  quadruped. 

The  parietes  of  the  belly  of  the  snake  are  formed  open  and  unite 
before  they  are  ready  to  be  hatched,  and  this  union  is  so  perfect  that  it 
is  not  at  first  observable :  even  when  not  united,  and  when  they  may  be 
separated  by  the  slightest  touch,  when  they  have  run  into  one  another, 
it  is  impossible  to  conceive  there  was  ever  a  separation.  How  high  the 
separation  goes  I  do  not  know,  but  I  suspect  no  higher  than  the  basis 
of  the  heart ;  for,  in  the  youngest  I  have  examined,  the  whole  cavity 
containing  the  viscera  was  open,  and  it  did  not  seem  to  have  gone 
higher  and  now  united,  for  I  could  not  separate  the  ring  or  transverse 
scale  above,  which  I  could  easily  do  in  older  ones,  where  union  had 
taken  place  at  and  below  the  heart. 

The  union  begins  first  at  the  upper  part  and  goes  on  towards  the 
anus,  where  it  finishes  around  the  umbilical  cord,  leaving  no  space 
there,  as  in  the  chicken,  for  the  entrance  of  the  yolk  just  before  birth 
or  hatching.    In  this  animal  the  yolk  is  consumed  in  the  time  of 

'  [Hunt.  Preps.  Phys.  SerieB,  No*.  8318--3324.]  •  [lb.  No6.  3301—3303.] 

>  [lb.  Nos.  3309,  3310,  3311 :  in  the  two  latter  specunens  the  embryo  yiper  may 
be  seen  in  the  ova  within  the  oriduct] 
*  [lb.  Nob.  3304-^306.]  •  [lb.  Noe.  3321,  3322, 3324.] 
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batching^  for  the  older  ihey  are  [in  the  egg]  the  yolk  is  less:  it  passes 
through  the  duct  to  the  intestine  near  the  stomach,  and  in  the  lower 
end  of  the  stomach  I  found  a  substance  like  the  jolk.  This  is  the 
reason  why  such  ^;g8  have  so  little  white  and  so  much  yolk  beyond 
those  of  the  bird. 

Observations  on  Young  Vipers. 

"  Having  cut  off  the  head  of  a  viper,  it  was  soon  after  skinned,  and 
found  fiill  of  young  contained  in  their  membranes,  which,  being  cut 
open,  the  young  vipers  came  forth  with  much  activity,  one  in  particular 
attempting  to  bite  the  nearest  object  as  soon  as  released.  The  mouth 
of  one  of  these  was  examined,  but  no  teeth  observed.  They  were 
immediately  after  put  into  a  large  wide-mouthed  glass  half-filled  with 
moss  brought  a  few  days  before  by  the  viper-catcher  to  keep  the  vipers 
in.  After  a  day  or  two  they  shed  a  cuticle,  and  were  now  more  beau- 
tiful than  before,  being  covered  with  a  bloom  resembling  that  observed 
upon  the  fruit  of  the  plum-tree. 

"  They  continued  aHve  for  more  than  a  month  without  receiving  visibly 
any  food  except  what  they  appeared  to  lick  with  their  tongues  from  the 
moss,  which  was  occasionally,  when  supposed  to  be  dry,  lightly  sprinkled 
with  water.  When  about  a  month  old,  some  young  frogs  were  put  into 
the  glass  with  them,  but  did  not  seem  to  be  noticed.  Teeth  being  now 
observed,  one  of  these  young  vipers  being  held  by  the  skin  of  the  neck 
in  one  hand,  and  with  the  other  the  hinder  leg  of  a  frog  was  put  to  his 
mouth,  and  being  therewith  irritated,  he  bit  it.  The  frog  did  not  seem 
much  disabled.  Next  morning  the  frog  was  found  dead  with  this 
remarkable  appearance,  viz.  the  side  bitten  appeared  as  if  nicely 
injected  with  a  red  liquor,  the  other  side  pale  as  when  alive. 

«<  Being  opened,  the  gall-bladder  was  much  distended. 

'<  I  am,  Sir,  your  obliged  humble  Servant, 

"  T.  Lake." 

**  Aldengate,  Aug.  2,  1778. 
"To  Mr.  John  Hunter." 

Thb  Rattle-Snake  [Crotabts  horridus,  Linn.]. 

The  rattle-snake  appears  to  have  but  one  hepatic  duct,  which  is 
continued  into  the  gall-bladder ;  but  from  the  duct  passes  a  vast  number, 
which  may  be  analogous  to  the  ductus  communis,  and  enter  the  gat 
after  piercing  the  pancreas,  which  is  a  thick  body  attached  to  the  gut\ 


>  [The  hepatic  duct  is  subdivided  into  a  plexus  near  its  termination  in  PytAon; 
bttt^  in  Drifinm,  it  is  convoluted  at  the  same  part    Both  apparently  to  prevent  the 
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The  Watsb-Snakss  [Hydrqphidai]. 

The  animalB  of  this  tribe  resemble  very  much  in  their  general  ap- 
pearance a  snake,  from  which  they  probably  received  the  name  of 
'  Water-Snake :'  but  they  differ,  perhaps,  as  much  frx>m  the  snake,  as 
the  water-newt  does  from  the  lizard ;  and  therefore  the  term  lizard  to 
the  newt  is  as  applicable  to  that  animal,  as  that  of  water-snake  to  the 
other.  They  differ  frt>m  both  of  those  tribes  [lizards  and  newts]  in 
having  only  one  lung ;  but  they  come  nearest  to  the  water-newt  in  the 
form  of  the  anus,  although  not  exactly;  which  part  in  the  newt  is 
very  different  from  either'  that  of  the  lizard,  snake,  viper,  &c.  They 
partake  more  of  the  snake  in  the  parts  of  generation  than  of  the  frog, 
toad,  chameleon,  <fec. 

The  Water-Snake^  with  a  dark  back  and  yellow  belly  \_Pelamys 

bicolor,  Daud.]  • 

It  is  pretty  round  near  to  the  head ;  but,  as  it  approaches  nearer  to 
the  tail,  it  grows  flatter  and  flatter,  and  at  the  tail  it  is  extremdy  thin 
[from  side  to  side].  Its  back,  having  the  bone  and  muscles  for  motion 
in  it,  is  thick ;  but  towards  the  belly  it  becomes  thinner,  terminating 
almost  in  an  edge  like  a  knife^.  The  ribs  are  continued  as  far  as  the 
anus,  which  preserves  this  shape.  The  scales  of  the  skin  do  not  over- 
lap, tile-form,  but  are  formed  into  a  kind  of  irregular  hexagonal 
figure,  placed  in  rows.  The  teeth  are  like  those  of  a  snake.  The  abdo- 
minal viscera  are  united  together  by  cellular  membrane,  and  thereby 
to  the  abdomen.  The  oesophagus  and  stomach  form  one  straight  canal ; 
the  intestine  going  out  at  one  side  of  the  bottom  of  the  stomach  ^. 

The  intestines  are  folded  or  coiled  on  one  another,  like  the  vas 
deferens  where  it  begins  to  form  epididymis ;  which  folds  are  united  to 
one  another.  The  liver  is  only  one  lobe,  placed  on  the  right  side ;  it 
is  small.  The  gall-bladder  is  detached  from  the  Hver,  lying  in  the  first 
bend  of  the  first  intestine.  The  duct  of  the  liver  passes  down  from 
the  liver  to  the  intestine ;  and  a  duct  also  passes  from  the  gall-bladder 
to  the  intestine  about  half  an  inch  long.  These  ducts  passed  through 
that  end  of  the  pancreas  which  lies  on  the  intestine.    The  gall  was 

bile  from  being  driyen  directly  into  the  gut  when  the  liyer  is  preeeed  upon  by  the 
swallowed  prey,  in  course  of  deglutition. 

The  anatomy  of  the  rattle-snake  is  shown  in  the  Hunterian  Pxeparations,  Nos. 
778,  802, 1091, 1819, 1921, 1922,  2106,  2162, 2419,  2709, 3314, 3315, 3316.] 

^  [They  have  a  poison-fimg,  with  smaller  teeth,  on  each  side  of  the  upper  jaw, 
and  their  bite  is  dangerous.] 

a  [Hunt.  Prep.  Phys.  Series,  No.  508.] 
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of  a  pale  dear  yellow  colour.     The  pancreas  lies  in  the  bend  of  the 
intestine  behind  the  gall-bladder :  it  is  conglomerated. 

The  heart  appears  to  be  as  in  a  snake.  The  trachea  begins  soon  to 
be  cellular  on  one  side,  and  semi-annnlar  on  the  other,  which  is  at  last 
lost,  and  the  whole  becomes  cellular  on  the  inner  surface,  which  may 
be  called  lung,  although  probably  answering  another  purpose.  There 
is  but  one  lung,  which  passes  down  the  back  the  whole  length  of  the 
cavity  of  the  abdomen.  At  the  upper  part  the  trachea  is  gradually 
lost  in  the  lung,  which  becomes  larger  and  larger  towards  the  middle 
and  less  sacculated  or  cellular,  and  then  begins  to  contract  again,  and 
terminates  in  a  small  duct  at  the  lower  part  of  the  abdomen.  The 
lung,  I  imagine,  acts  as  an  air-bladder  \  Two  oviducts.  Two  ovaria. 
Two  kidneys,  which  are  placed  near  the  lower  part  of  the  abdomen, 
with  ureters  about  2  inches  long. 

The  form  of  the  anus  is  different  from  either  that  of  the  lizard  or 
the  newt,  but  it  seems  to  be  a  mixture  of  both.  It  terminates  in  two 
lips,  as  in  the  newt,  but  they  are  in  a  deep  sulcus,  having  a  semicircular 
edge  opposing  them.  If  this  had  the  broad  thin  scale  covering  the 
whole,  it  would  be  somewhat  similar  to  the  anus  of  the  lizard  or  the 
[land]  snake. 

This  animal,  although  it  breathes  air,  yet  must  be  a  constant  inha- 
bitant of  the  water;  for  in  one  of  the  same  colour  I  found  a  vast 
number  of  barnacles  ^  on  its  tail.  Now,  if  it  left  the  water  occasion- 
ally, we  could  hardly  suppose  that  barnacles  would  be  allowed  to  form 
or  take  root  on  the  body  or  skin,  and  we  must  suppose  that  these 
barnacles  could  not  be  above  a  year  old,  for  they  must  come  off  when 
it  casts  its  skin,  which  we  may  suppose  from  analogy  to  be  once  every 
year. 

This  animal  was  near  casting  its  old  skin,  for  it  was  loose,  and  there 
was  the  new  one  fortned  underneath,  which  was  of  a  clearer  colour,  and 
which  was  also  separated  from  the  cutis  in  many  places,  by  a  degree  of 
putrefaction,  looking  as  if  it  had  two  cuticles.  The  bamades  came  off 
with  the  old  skin. 

[Order  Batrachia.] 

The  Toad  [Bufo  vulgaris,  Laurenti]. 

Toads,  when  they  spawn,  have  the  ova  taken  up  by  the  mouths  of 
the  oviducts;  and,  as  they  are  conducted  down  the  tube,  they  are 


1  [Hunt.  PrepB.  Phys.  Series,  Ko«.  1069,  1090.] 

s  [Cineras  Hunteri^  Owen :  the  preparation  is  described  in  my  *  Catalogue  of  tiM 
Inyertebrate  Natural  Histoiy  of  the  Hunterian  Museom,'  4to.  1830.] 
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enveloped  in  the  transparent  gelatinous  port ;  then  they  pass  into  the 
last  torn  of  the  dncts,  which  is  enlai^ed ;  from  thence  they  are  thrown 
into  the  rectum,  the  two  ducts  communicating  hefore  they  enter  the 
rectum  [cloaca].  This  gelatinous  matter  is,  as  it  were^  spun  out  of  the 
general  reservoir,  having  the  ova  in  its  centre.  I  suspect  that  the  two 
oviducts  spin  alternately,  because  one  oviduct  was  empty  while  the 
other  was  nearly  full  *. 

The  stomach  and  whole  intestinal  canal  of  a  toad  is  just  the  same 
with  the  *  Savage  of  the  Wood,'  which  is  of  the  lizard  kind  (which 
see)*. 

Thb  Froo  [Rana  iengw'oria,  Linn.]. 

Frogs  have  their  eggs  taken  up  as  in  the  toad.  In  some  which  I 
examined,  which  had  been  deprived  of  the  male,  I  found  that  the  ova- 
rium on  the  right  side  was  quite  empty  of  ripe  eggs,  and  also  none  in 
that  duct ;  the  ovarium  of  the  left  side  was  almost  empty.  There  was 
an  opening  in  that  ovarium  where  they  had  made  their  escape.  The 
oviduct  was  filled  with  ova,  each  of  which  was  surrounded  with  its 
jelly,  which  stuck  to  its  neighbour  by  contact.  The  fimbrise  had  con- 
tinued to  absorb  till  the  duct  could  not  contain  any  more ;  so  that  it  had 
burst;  and,  the  absorption  still  taking  place,  they  had  made  their 
escape  out  of  the  duct  into  the  cavity  of  the  belly.  The  ova,  so 
absorbed,  are  carried  along  the  oviduct  to  its  reservoir :  in  their  passage 
they  are  surrounded  by  the  transparent  mucus,  each  ovum  having  a 
distinct  circumscribed  substance  to  itself. 

These  ova  get  into  the  last  and  largest  part  of  the  oviduct,  where 
they  are  ready  to  be  thrown  out  when  stimulated  by  the  male ;  when 
they  are  thrown  out,  they  can  only  come  singly,  or  in  pairs  at  most. 
By  the  stickiness  of  the  transparent  part  they  form  themselves  into  a 
large  cluster,  and  in  this  procedure  they  unite  with  or  take  into  their 
interstices,  small  globules  of  air,  which  make  them  somewhat  lighter 
than  the  water  they  swim  in. 

Frogs,  toads,  newts,  &c.,  all  leave  the  water  in  the  winter;  for, 
although  the  water  may  be  as  warm  as  the  places  they  inhabit,  yet, 
as  the  water  might  freeze,  they  then  would  be  froze  over  and  could  not 
breathe. 

Thb  Surinam  Toad  [Pipa  numatrosa^  Laur.]. 
In  a  frog  with  webbed  hind-feet,  and  star-pointed  ends  of  the  toes 

>  [Hunt  Props.  Phys.  Series,  Kos.  2857,  3274,  3275,  and  3276.] 
a  {Thecadacfylw  levis,  p.  371.] 
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on  the  fore-feet^  I  found  shrimpe  in  its  stomachy  from  which  I  conjec- 
ture that  it  either  swims  in  the  sea,  or  goes  about  the  shored 

The [Qu.  Larva  of  Rana  paradoxal] 

This  animal  appears  to  be  one  of  the  tribe  of  the  siren^  at  least  in 
its  circulation  and  respiration. 

The  tongue  is  just  within  the  fore-part  of  the  under  jaw,  for  there  is 
placed  a  flat  part  which  is  viUous,  and  which  most  probably  is  the 
organ  of  taste.  From  that,  back  to  the  opening  of  the  passages  into 
the  lungs,  is  a  smooth  surface :  the  opening  into  the  lungs  is  upon  a 
prominence  which  is  thick,  forming  an  obtuse  eminence.  This  opening 
is  a  little  slit  upon  the  most  prominent  part,  which  is  what  must  be 
called  the  opening  of  the  trachea ;  but  it  is  rather  an  opening  directly 
into  the  cavity  of  this  projection,  which  is  hollow,  and  which  hollow  is 
the  common  opening  to  both  lungs.  That  on  the  right  side  consists  of 
a  pretty  long  pyramidal  cavity,  the  base  at  the  upper  end,  and  termi- 
nating in  a  kind  of  point.  The  lung  of  the  left  side  is  composed  of 
one  lobe  exactly  similar  to  that  of  the  right :  but,  besides  this,  there  is 
another  going  out  from  its  basis,  not  so  long,  but  broader,  as  it  were 
enclosing  the  other ;  something  like  an  auricle  to  the  ventricle  in  some 
animals ;  and  whether  the  right  had  one  similar  to  this  I  do  not  know, 
but  I  suspect  it  had,  allhough  I  do  not  know  that  I  could  have  destroyed 
it  in  the  examination.  They  are  composed  of  a  cavity  at  the  upper 
part,  which  is  honeycombed  on  its  internal  surface,  but  at  the  lower 
ends  or  point,  they  are  cellular,  and  united  across^. 

The  heart  is  composed  of  two  auricles  and  one  ventricle,  with  one 
artery,  which  may  be  called  aorta  pulmonalis.  The  vena  cava  of  the 
lower  parts,  viz.  of  the  legs  and  tail,  which  should  be  called  '  vena 
cava  anterior'  [t.  e,  as  being  near  the  front  or  *  sternal  walls'  of  the 
belly],  passed  forwards  and  upwards  along  the  inside  of  the  belly, 
almost  like  the  umbiHcal  arteries  and  veins  in  the  foBtus ;  and,  when 
got  as  high  as  the  union  of  the  liver  with  the  heart  or  pericardium,  and 
what  would  be  called  diaphragm  in  the  quadruped,  it  dips  down  and 
passes  into  the  vena  cava  hepatica.  There  must  be  another  vein  to 
carry  the  blood  from  the  kidneys,  &c.,  which  (if  so)  may  be  called 
'  vena  cava  posterior.' 

The  union  of  the  whole  veins  within  the  pericardium,  before  it 

1  [Hunt.  Prepe.  Phys.  Series,  Nos.  801,  1103,  1104,  1817,  2416,2706,  3277,  3278. 
32^,  3779 — 3781,  ahowing  the  anatomy  and  marsupial  economy  of  this  toad.] 

'  [This  description  agrees  with  the  structure  of  the  glottis  and  lungs  in  the  Hun- 
terian  Preparations,  Nos.  1067 — 1069,  which  I  determine,  by  comparison,  to  be  parte 
of  a  larva  of  Rana  paradoxa.'] 
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enters  the  aaride,  makes  a  considerable  swell :  I  should  suspect  that 
the  superior  veins  come  down  to  enter  this  sweU  also.  A  small  vein 
enters  the  left  auricle,  which  is  most  probably  the  pulmonary  vein. 

The  QBSophagas  is  small.  The  stomach  is  an  oblong  body,  which 
makes  a  bend  and  half  a  twist  upon  itself,  which  bend  lies  in  a  sulcus 
of  the  Hver,  almost  like  a  gall-bladder.  Then  the  whole  small  intes- 
tine makes  four  or  five  spiral  turns  upon  itself,  which  are  returned  back 
again,  making  in  the  whole  eight  or  nine  turns ;  they  then  go  down  to 
form  the  rectum,  which  is  larger.     There  is  no  caecum. 

The  pancreas  is  very  large,  lying  in  a  fold  of  the  stomach,  and 
beginning  of  the  duodenum.  The  spleen  is  a  round  body  lying  on  the 
left  of  the  stomach. 

The  liver  is  principally  in  the  right  side,  is  pretty  large  and  irregular, 
having  a  great  number  of  deep  sulci  in  it,  and  at  the  bottom  of  one 
lays  the  gall-bladder  \ 

The  kidneys  lie  along  the  back,  and  are  pretty  lai^.  The  bladder 
is  large. 

It  has  a  pair  of  very  large  appendiculsB  adipossB  attached  to  the  back, 
and  between  these  attachments  were  two  bodies,  but  whether  testes  or 
not,  I  could  not  say. 

Thb  Viviparous  Newt,  commonly  called  "  Salamander''  ISala- 

mandra  maculata,  Laurenti] . 

This  newt  is  pretty  universal.  I  have  had  them  J&om  Portugal, 
Spain,  and  Oermany. 

I  suspect  there  may  be  different  species,  or  varieties  of  the  same 
species,  in  the  same  country ;  for  those  I  had  ^m  Portugal  were  not 
similar  in  colour  to  those  from  Gibraltar ;  yet  I  should  suspect  they 
have  the  same  in  Spain  that  they  have  in  Portugal. 

There  is  a  great  variety  of  newts  [IWton,  Laurenti]  in  this  country; 
but  I  beHeve  they  are  oviparous ;  and  I  suspect  are  more  in  the  water 
than  the  others.  They  [IWton]  are  more  like  the  firog  in  that  respect, 
while  the  others  [JSdlamandra]  are  more  like  the  toad. 

Their  food  is  most  probably  insects ;  I  found  woodlice  in  the  stomach 
of  the  one  from  Gibraltar.  I  believe  they  ISdlamandra]  do  not  inhabit 
the  waters  except  when  they  bring  forth  their  young,  but  they  live  in 
moist  places. 

The  eft  or  newt  in  Portugal,  which  is  often  called  the  salamander,  is 
very  large,  and  I  believe  only  appears  in  the  autumn,  when  the  rains 
in  Portugal  come  on.    They  are  an  amphibious  animal  like  the  frog, 

^  [The  Hunterian  preparation,  No.  3289,  ahowing  part  of  the  liTer,  the  panoreaa, 
apleen,  and  spirally  coiled  intestine,  is  from  the  SoTta  parathxa.] 
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and  are  mostlj  about  standing  water.  Thej  are  viviparous  ex  ova, 
having  from  fifteen  to  twenty  young  at  one  time ;  they  are  plaeed  in 
the  lower  part  of  the  oviduct,  which  part  becomes  enlarged  as  the 
young  increase  in  size ;  but  the  upper  portion  seems  to  continue  of  the 
same  size;  therefore  the  lower  part  should  be  called  the  uterus,  and 
the  upper  the  oviduct ;  the  latter  probably  furnishes  something  similar 
to  the  white  in  the  egg  ^  They  bring  forth  their  young  in  the  water, 
in  which  place  we  most  commonly  find  them.  The  young  are  com- 
pletely formed  in  the  oviduct,  and  part  of  the  ovum,  probably  that 
part  which  came  from  the  mother  or  ovarium,  is  taken  before  birth  into 
the  belly,  as  in  many  other  oviparous  animals' ;  when  they  come  forth 
they  are  surrounded  by  the  transpajrent  bag  or  membrane  [chorion] 
which  covered  them  in  the  oviduct ;  but  they  soon  get  out  of  it  and 
swim  in  the  water.  If  they  are  not  bom  in  the  water  they  soon  die. 
There  is  a  fine  floating  fringe  at  that  part  of  the  head  where  the  gills 
of  fish  are  placed,  which  are  the  gills  of  this  animal  *.  How  long  they 
are  entirely  aquatic,  I  don't  yet  know.  The  old  would  seem  at  first  to 
be  lizards^ ;  but  ^ey  are  very  difierent ;  for  they  are  amphibious,  vivi- 
parous, and  perhaps  sleep  in  dry  weather,  and  not  in  wet. 

The  stomach  is  in  the  direction,  principally,  of  the  oesophagus ;  but 
its  lower  end  bends  up  and  to  the  right,  to  form  the  intestines.  The 
intestine  immediately  makes  convolutions ;  there  is  nothing  that  can  be 
called  <  duodenum.'  The  small  ones  are  short,  and  terminate  a  little 
lower  down  in  the  belly,  in  the  rectum,  which  seems  little  more  than  a 
quick  enlargement  of  the  intestine,  passing  straight  on,  and  being  more 
immediately  attached  to  the  back. 

The  liver  is  pretty  large,  and  consists  of  but  one  lobe,  with  a  fissure 
in  its  lower  edge  *.  The  gall-bladder  of  the  Gibraltar  one  was  ex- 
tremely small. 

The  oviducts  are  long  canals  passing  frx)m  above  the  liver  where  they 
begin,  winding  round  the  liver  towards  the  back,  down  which  they  pass 
on  each  side.  They  are  convoluted,  or  make  turns  upon  themselves ; 
and,  in  the  unimpregnated  state,  there  is  but  little  difference  through 
the  whole  tract  of  the  canal,  only  it  becomes  rather  larger^. 

On  the  Pneumobranchiata  IBatrachia  perennibranchiata]. 
Different  species  of  a  new  genus  of  animals  have  come  of  late  years 

1  [Hunt  Preps.  Phys.  Series,  Nob.  3296—3298.]  »  [lb.  No.  3299.J 

»  [lb.  No8.  3296,  3300.] 

*  [They  were  bo  regarded  by  Linnseiis,  who  named  them  *  Lacerta  8alcmiandra*'\ 

6  [Hunt  Prep.  Phys.  Series,  No.  799.] 

«  [lb.  No.  2701.    The  male  organs  are  shown  in  Nos.  2407  and  2406.] 
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from  Soath  Carolina  in  America,  to  Europe,  three  of  which  I  have  seen, 
and  it  is  probable  there  are  many  more.  The  first  of  them  that  came 
to  Europe  were  brought  to  London  in  the  year  1758  by  Mr.  Lake,  who 
had  resided  many  years  in  that  province.  I  bought  his  whole  collec- 
tion of  things,  in  which  were  two  different  species  of  this  genus ;  and 
since  that  time  I  have  got  a  third.  Some  time  after  Dr.  Garden,  of 
Charles  Town,  South  Carolina,  sent  one  of  this  species  to  the  late  Dr. 
Linnaeus  \  which  he  called  the  siren. 

To  the  eye,  two  of  them  may  pass  as  different  species  of  the  same 
genus ;  but  the  third  might  be  supposed  to  belong  to  another,  to  which, 
however,  it  has  but  little  connexion,  being  in  its  internal  economy 
dosely  connected  to  the  above  two. 

This  tribe  of  animals  is  widely  different  from  all  hitherto  known. 
They  are  compounded  of  two  grand  divisions  of  the  animal  kingdom, 
yet  not  so  as  for  all  their  parts  to  partake  equally  of  both ;  for  some 
parts  incline  more  to  the  one  of  these  divisions,  other  parts  to  the  other, 
while  a  few  are  pretty  distinctly  made  up  of  both,  so  as  to  be  truly 
double,  just  as  the  parts  of  generation  are  in  perfect  hermaphrodites ; 
and  these  parts  are  the  organs  of  respiration,  to  which  the  drcolation 
must  of  course  correspond.  They  hold  with  respect  to  respiration  a 
middle  rank  between  fish,  which  breathe  water,  and  those  immediately 
above  them,  which  breathe  air,  viz.  those  called  Amphibia^,  and  they 
are  placed  in  this  respect  between  the  two,  filling  up  the  scale. 

The  manner  c^  life  and  general  economy  of  the  animal  determine 
the  structure  of  less  important  parts. 

These  animals  give  the  true  idea  of  the  Amphibia,  while  all  those 
others  which  have  got  this  appellation  do  not  in  the  least  deserve  the 
name.  This  appeared  to  me  long  ago  to  be  the  case,  and  therefore  I 
supposed  there  was  not  properly  any  such  animal  as  an  amphibian ; 
for  because  an  animal  can  dive,  and  stay,  or  live  a  considerable  time 
under  water,  it  is  not  to  be  reckoned  a  bit  more  amphibious  than  any 
other  animal,  whose  stay  under  water  is  shorter.  The  circumstance  of 
being  terrestrial  or  aquatic  depends  entirely  upon  the  medium  in  which 
an  animal  respires.  One  of  the  Tetracoilia  can  live  in  water  if  you  will 
allow  it  to  breathe  air,  but  not  otherwise;  and  the  cetaceous  fish  can 
only  stay  under  water  between  eveiy  inspiration  and  expiration,  as  is 
proved  by  the  whale,  &c. ;  and  a  fish  can  live  out  of  water,  if  it  is  still 
allowed  to  breathe  water.  The  animals  usually  named  Amphibia  iu  like 
manner  can  only  keep  under  water  during  the  interval  between  inspira- 
tion and  expiration ;  but  as  their  times  of  respiration  are  much  less 

^  [LiimasuB  died  in  1778.] 

s  [By  LiimflDUB, '  STstemA  NatomB,'  Ed.  xii.  1766»  vol.  i  pu  19.] 
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frequent  than  those  of  the  Tetracoilia,  whether  onder  water  or  in  the 
common  air,  they  can  of  course  dive  much  longer :  but  an  animal  to 
be  truly  amphibious  muat  have  ite  reepiratory  appaiatm,  compounded  of 
the  pulmonary  and  branchial  organs,  which  is  the  case  with  this  tribe, 
for  these  only  can  be  said  when  in  the  air  to  be  truly  terrestrial,  and 
when  in  the  water  truly  aquatic. 

In  the  description  of  any  very  unconmion  animal,  in  which  the  parts 
upon  which  life  immediately  depends  differ  very  much  from  those  com* 
monly  known,  and  bear  a  strong  analogy  to  others  which  are  but  very 
indifferently  understood,  it  becomes  necessary  to  give  some  idea  of  the 
preceding  and  succeeding  links  in  the  general  chain  of  organixation, 
before  the  connexion  of  that  in  question  can  be  distinctly  understood. 
As  the  animals  now  before  us,  therefore,  differ  remarkably  in  the  circu- 
lation of  the  blood  and  organs  of  respiration  from  all  others  yet  known, 
our  first  business  is  to  consider  the  different  forms  under  which  those 
two  essential  principles  of  animal  life  appear. 

The  heart  is  acknowledged  to  be  the  grand  organ  of  the  motion  of 
the  blood  in  those  animals  which  have  it.  In  some  animals  it  acts  a 
double  part,  serving  also  for  digestion  ^  but  these  have  no  connexion 
with  the  present  subject.  Where  its  use  is  confined  entirely  to  the 
circulation,  its  stnictore  is  different,  according  to  the  different  motions 
the  blood  is  destined  to  receive ;  for  in  some  animals  the  heart  has  only 
one,  in  others  two,  in  others  three,  and  in  the  most  complete  of  all  four 
cavities ;  and  this  difference  of  structure  forms  so  many  grand  divisions 
of  the  animal  kingdom,  which  I  must  be  permitted  to  call  by  the  names 
of  MtynocoUia,  Dicoilia,  Tricailia,  and  Tetracoilia^, 

The  last  order  comprehends  the  animals  whose  hearts  have  only  one 
cavity,  as  is  the  case  in  the  insect,  therefore  they  may  be  called  Mono- 
coilia ;  but  as  these  have  no  connexion  with  the  present  subject,  it  is 
sufficient  just  to  mention  them. 

The  animals  of  this  class  have  but  a  single  circulation,  and  of  course 
are  famished  only  with  two  cavities  to  the  heart,  viz.  an  auricle  and 
ventricle,  similar  to  and  answering  the  same  purposes  with  the 
right  half  of  the  heart  in  the  most  perfect  animals.  To  this  order 
belong  all  the  fish  with  gills ;  therefore  these  may  be  called  Dicoilia. 

1  [Hunter  here  alludes  to  the  central  cavity  of  the  body  of  the  Medusa.  See  his 
ii^ected  prepanUdons  of  the  Bhisoetoma,  Kos.  847,  848,  982,  983.] 

*  [These  should  be  written  Monoccelay  Dicala^  &o. ;  but  they  are  spelt  as  above  in 
in  the  *  Treatise  on  the  Blood  and  Inflammation,'  4to,  1793,  p.  135,  where  these 
names  for  the  Divisions  of  the  Animal  Kingdom  were  first  proposed.  Like  all 
elassifioations  founded  on  the  variations  of  a  single  organ,  the  cardiac  arrangement 
is  too  artificial  for  general  application.  For  Cuvier's  Badiated  Division  of  the 
Invertebnita,  Hunter  proposed  the  tenn  Acardia.'] 
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The  third  order  of  animalB  are  thoee  commonly  called  Amphibia :  in 
these  the  circulation  is  twofold,  although  not  so  distinctly  as  in  the 
next,  because  the  two  cdrculations  become  blended  in  the  heart.  Their 
hearts  consist  of  two  distinct  cavities,  which  are  the  two  auricles,  and 
of  two  ventricles ;  but  the  ventricles  communicate  so  freely  with  one 
another  that  they  are  to  be  considered  as  only  one  cavity ;  therefore 
these  may  be  called  Tricoilia.  There  the  blood  from  the  lungs,  and 
that  which  has  gone  through  the  other  parts  of  the  body,  mix  together, 
instead  of  being  separated,  as  in  the  more  perfect  animals ;  so  that 
some  of  the  last  sort  [venous]  is  thrown  back  through  the  body  again 
without  passing  previously  through  the  lungs,  and  some  of  the  first 
sort  is  pushed  a  second  and  perhaps  a  third  time  through  the  lungs, 
without  being  first  employed  in  the  general  circulation. 

The  last  division  comprehends  the  most  perfect  animals,  which  have 
a  double  circulation,  one  through  the  lungs,  the  other  through  the 
whole  body,  and  fi>r  that  purpose  are  famished  with  a  double  heart. 
The  two  auricles  and  two  ventricles  of  which  they  are  composed  make 
up  the  four  cavities  by  which  they  are  distinguished,  and  they  may  be 
called  Tetracoilia, 

This  general  account  being  premised,  it  is  to  be  now  observed,  that 
the  tribe  of  animals  before  us  are  an  intermediate  link  between  the 
second  and  third  of  the  diviedons  above  mentioned,  by  which  they  are 
connected  with,  or,  as  it  were,  run  into,  each  other.  For  Nature, 
always  proceeding  by  the  nicest  gradations,  has  formed  two  animals 
which  partake  so  much  of  the  structure  of  the  two  classes,  that  they 
gently  lead  us  on  from  the  one  to  the  other.  The  first  of  these,  as 
beiog  nearest  to  the  amphibious  tribe,  are  the  animals  now  before  us  ^, 
which,  indeed,  form  the  next  link  in  the  chain  that  we  are  acquainted 
with,  as  will  be  easily  seen  by  comparing  them  together.  The  present 
have  but  one  auricle  ^  tod  one  ventricle,  sending  off  one  artery,  which 
is  common  to  the  gills  and  lungs,  and  which  might  be  called  '  pneu* 
mobranchial.' 

Here  is  a  falling  off  from  the  Amphibia  of  an  auricle,  and  in  some 
measure  of  a  ventricle,  notwithstanding  which,  the  effect  of  the  heart 
upon  the  blood  is  nearly  the  same. 

The  artery  passes  out  of  the  heart,  sending  off  the  pulmonary  arte- 
ries, which  are  ramified  upon  the  lungs  as  usual,  and  then  divides  into 
two  branches,  which  are  analogous  to  the  two  arteries  in  the  turtle ;  but 


^  [Anvphiuma  didactylum.  Cut.,  and  Menopoma  AUeghaniensis,  Harlan.] 
'  [I  found  tliiB  aoricle  divided  by  a  oompleto  septum :  see  TransactionB  of  the 
Zoological  Society,  toI.  i.  p.  213.    '  Animal  iEt^nomy/  8to.  p.  996,  note.] 
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as  these  animals  [Amphiuma  and  Menopoma]  are  a  degree  nearer  fish, 
these  arteries  are  each  again  sabdivided  into  two,  which  afterwards 
wind  roond  those  singnlar  parts — ^in  some  measure  similar  to  the  gills 
of  fish, — ^with  which  they  are  famished.  Having  made  this  circait,  the 
subdivided  vessels  again  unite  so  fsr  as  to  form  only  two  tranks,  and 
these  two  presently  join  into  one  in  the  same  manner  as  we  have 
remarked  in  turtle  and  fish. 

The  other  animal — ^the  siren — completes  the  gradation  by  being  one 
remove  nearer  to  fish :  in  this  the  subdivision  is  not  into  two  brandies 
only,  as  in  that  above  described,  but  the  whole  aorta  divides  and  sub- 
divides into  infinite  ramifications,  similar  to  ihe  artery  in  the  gills  of 
fish,  while  the  lungs  are  supplied  in  the  same  manner  as  those  of  the 
preceding  animal  and  of  the  Amphibia. 

Thus  the  gradation  is  fonned  from  perfect  lungs,  first  to  perfect 
lungs  and  imperfect  gills,  then  to  perfect  lungs  and  perfect  giUs,  till  at 
last  we  have  no  lungs,  but  simply  perfect  giUs,  as  in  the  fish. 

Th£  Chuah  Ghisstannah^  or  Craw-fish  Eater  [Menopoma 

AUesfhaniense,  Harlan]. 

This  animal  may  be  said  to  be  the  third  link  in  the  chain  between 
the  fish  or  DicoiUa,  and  the  TricoiUa,  It  is  a  quadruped,  and  is  pecu- 
liar to  some  of  the  inland  waters ;  but  is  scarce  in  the  rivers,  and  is 
seldom  caught  except  when  the  Indians  fox  [stupify]  the  fish  with 
buck-eye  roots,  made  into  a  paste. 

The  colour,  when  first  taken  out  of  the  water,  is  a  dark  brown  on 
the  back,  and  on  the  belly  a  faint  yellow ;  the  skin  is  without  scales  and 
slime.  The  body  is  long,  with  a  protuberance  on  each  side  of  the  back, 
which  forms  a  hollow  that  extends  to  the  root  of  the  tail :  on  the  sides 
of  the  body  there  is  a  loose  skin,  which  they  can  extend  or  contract  at 
pleasure,  to  swim  with;  and  when  out  of  the  water  it  appears  like  a 
furled  sail. 

They  live  but  a  short  time  on  land,  and  appear  almost  motionless  till 
disturbed ;  and  their  actions  then  are  like  those  of  a  rattlesnake  when 
much  fatigued  by  long  tearing.  Their  bite  is  sharp,  and  they  will 
seldom  quit  their  hold  till  compelled.  It  is  somewhat  like  a  frog  elon- 
gated, being  about  7  or  8  inches  from  the  tip  of  the  mouth  to  the 
posterior  part,  or  joining  of  the  hind  legs ;  but  this  will  depend  on  the 
sise  of  the  animal. 

It  is  flat  on  the  back  and  belly  like  a  lizard ;  it  has  four  short  thick 
legs ;  its  feet  are  broad  with  four  short  toes  on  each  fore-foot,  and  five 
toes  on  each  hind-foot. 
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Its  legs  come  out  from  its  sides,  somewhat  like  those  of  a  frog,  lizard, 
or  alligator.  It  has  a  tail  above  half  the  length  of  its  body.  It  is 
flat  sideways,  having  an  upper  and  under  edge,  like  some  water  newts, 
and  which  is  yery  thui,  fonning  a  kind  of  fin.  It  has  a  broad  thin  flat 
head,  the  anterior  termination  of  which  is  a  semicircle.  It  has  small 
black  eyes,  which  are  placed  near  the  anterior  edge  of  the  head.  The 
two  nostrils  are  small  holes,  placed  in  the  anterior  part  of  the  edge  of 
the  month,  or  upper  jaw,  and  communicate  with  the  mouth  at  the  ter- 
mination of  the  second  row  of  teeth,  in  an  oval  orifice  about  -^tha  of 
aninchlong.  There  is  no  visible  external  ear.  It  has  no  ribs  S  as  the 
frog. 

The  mouth  is  wide,  opening  along  the  whole  semicircular  .sweep  of 
the  anterior  part  of  the  head,  as  in  the  frog,  dbc.  The  teeth  are  two 
rows  in  the  upper  jaw,  which  are  about  -^ths  of  an  inch  asunder,  and 
in  which  space  is  a  sulcus,  into  which  the  teeth  of  the  under  jaw  go. 
The  outer  [maxillary]  row  is  continued  much  furiiier  back  than  the 
inner  [vomerine],  making  nearly  a  semicircle,  while  the  izmer  row 
makes  only  a  quarter  of  a  Gurde. 

The  under  jaw  has  but  one  row,  which  is  continued  as  &r  back  as 
the  outer  upper  row ;  they  may  be  said  to  be  stylifonn.  The  small 
tongue  can  hardly  be  called  such,  as  it  hardly  projects ;  however,  it 
may  be  made  to  project  a  little :  it  is  broad  and  flat,  with  cells  on  its 
upper  part,  much  like  the  inside  of  the  stomach  of  many  ruminating 
animals'. 

The  oesophagus  is  wide  and  short.  The  stomach  and  intestines  are 
similar  to  those  in  the  lizard,  frog,  toad,  ftc'  The  rectum  is  consider- 
ably larger  than  any  other  part  of  the  intestines,  and  in  the  enlarged 
part  was  found  a  good  many  feathers  undigested.  The  anus  is  a  little 
slit  in  the  direction  of  the  animal,  as  in  the  newt,  alligator,  &c. 

The  liver  has  nothing  remarkable :  it  is  one  mass,  with  the  lower  end 
a  little  forked.  The  gall-bladder  lies  between  the  bifurcations  of  the 
lower  end  of  the  Hver ;  its  ducts  are  short,  and  pass  into  the  duodenum 
as  that  gut  passes  up  this  part.  The  pancreas  lies  in  the  curve  or 
curves  of  the  convolutions  of  the  duodenum.  The  spleen  is  a  round 
body  placed  behind  the  stomach,  and  is  attached  to  it  by  a  broad  mem- 
brane or  membranes. 

There  are  two  ovaria,  one  on  each  side  of  the  spine,  pretty  loosely 
attached;  they  are  oblong,  and  when  not  prepared  for  generation 
appear  more  like  testicles,  or  the  ovaria  of  the  quadruped  than  of  the 


1  [They  are  abort  and  staraaght,  like  toransvene  prooesaeB.] 
«  [Hunt  Prep.  Phyfc  Seriea,  No.  1460.]  •  [lb.  No.  664.] 
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oyiparous  animals ;  but  when  prepared  for  propagation  they  become 
large,  and  the  inside  of  the  bag  is  lined  with  ova.  There  are  two  ovi- 
ducts similar  to  those  in  the  lizard  \  The  kidneys  are  long  bodies  on 
each  side  of  the  spine,  nearly  the  whole  length  of  the  abdomen. 
There  is  a  bladder  of  urine. 

The  most  extraordinary  thing  in  this  animal  is  the  circulation,  with 
its  dependent  function,  tIz.  respiration.  In  this  respect  it  is  a  mixture 
of  the  fish  or  DicoiHa,  and  the  amphibia,  or  Tricoilia,  having  an  open- 
ing similar  to  gills,  and  lungs  similar  to  those  of  the  frog.  like  the 
fish,  it  has  but  one  auricle  and  one  ventricle,  and  of  course  but  one 
artery  arising  from  the  heart ;  but  this  artery  is  very  singular  in  its 
distribution. 

The  openings,  which  are  similar  to  those  of  the  gills  in  fish,  would 
seem  not  to  answer  any  such  purpose,  for  the  arteries  do  not  in  the 
least  ramify  so  as  to  divide  the  blood,  in  order  that  it  might  be  influ- 
enced by  respiration  through  these  openings.  This  is  one  degree  nearer 
the  Tricoilia  than  the  other  two. 

The  auricle  is  large,  and  is  placed  principally  on  the  left  side  of  the 
ventricle  and  behind.  There  is  but  one  artery  arising  from  the  heart 
or  ventricle,  which  at  first  goes  on  towards  the  head,  a  little  contorted, 
and  swells  into  a  considerable  bag:  from  each  side  of  this  bag  are 
given  off  four  vessels,  three  of  pretty  considerable  size,  the  other  a 
very  small  one,  which  is  the  first  or  undermost.  This  passes  out  late- 
rally, adhering  to  the  oesophagus,  giving  vessels  to  it,  as  it  were,  spent 
upon  it ;  but  one  of  its  branches  is  joined  by  a  branch  from  the  second, 
forming  one  trunk,  which  makes  the  pulmonary  arteiy.  This  passes 
down  along  the  oesophagus,  between  it  and  the  auricle,  gets  upon  the 
upper  part  of  the  lungs,  along  which  it  passes  and  ramifies. 

The  second  and  third  [aortic]  branches,  which  are  the  largest,  pass 
outwards,  but  a  little  more  upwards;  they  both  get  upon  the  upper 
part  of  the  gill-opening,  then  pass  along  two  bones  which  are  pro- 
bably intended  as  *  os  hyoides,'  and  also  for  assisting  in  the  dilatation 
of  this  passage ;  and,  when  got  to  the  outer  and  posterior  end,  the 
second  sends  down  the  branch  to  join  the  first,  as  above  described ;  and 
then  they  [second  and  third]  unite  into  one,  there  getting  upon  the 
upper  or  posterior  surface  of  the  oesophagus,  and  sending  several 
branches  to  the  head :  when  [the  common  vessel  has]  got  to  the  middle 
of  the  body,  behind  the  oesophagus,  it  is  joined  by  the  branches  of  the 
other  side,  which  follow  the  same  course.  These  four  [aortic]  branches, 
two  on  each  side,  now  form  one  trunk  and  pass  downwards,  behind  the 


[Hunt.  Prep.  "Phyt.  Series,  No.  3264.] 
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oesophagus  and  back-bone,  giving  off  vessels  to  the  neighbouring  parts ; 
and  when  it  has  got  as  low  as  the  intestines,  it  sends  off  the  mesenteric 
arteiy  which  supplies  the  intestines  and  liver.  The  main  trunk  goes 
down  the  back  to  all  the  other  parts. 

The  fourth  [aortic]  branch  passes  out,  gets  above  the  before-mentioned 
bones,  running  along  the  upper  edge  of  the  uppermost  bone,  sends 
down  branches  to  the  tongue,  &c.,  gets  upon  the  oesophagus  behind,  and 
joins  a  branch  from  the  united  trunk  of  the  other  two,  going  up  to  the 
head. 

The  veins  set  out  from  the  rectum  and  bladder  in  two  directions,  one 
in  front,  the  other  behind ;  the  anterior  vein  runs  along  the  abdominal 
muscles  to  the  liver,  and  is  there  joined  by  the  other.  The  posterior 
vein  runs  up  the  back,  receiving  the  blood  from  the  kidneys,  oviducts, 
&c.,  passes  forwards  at  the  upper  part  and  dips  into  the  liver. 

The  mesenteric  vein,  after  having  formed  the  *  vena  portarum,'  passes 
also  forwards  to  the  lower  edge  of  the  Kver,  and  is  joined  by  the  ante- 
rior [front  or  sternal]  vena  cava.  From  the  left  there  are  veins  running 
from  the  stomach,  oesophagus,  &c.,  which  join  the  same.  All  these 
pass  through  the  liver,  and  are  collected  at  the  upper  part  and  enter  the 
auricle  \ 

The  Ounkisheb  lAmphiuma  didactylum,  Cuv.] . 

This  animal  is  the  second  remove  or  link  in  the  chain  from  the  fish 
towards  the  Tricoilia. 

The  general  shape  of  this  animal  is  that  of  the  eel,  excepting  the 
tail,  which  at  its  anterior  part  is  pretty  round,  but  thence  by  degrees  it 
becomes  laterally  flattened  towards  the  tip,  which  is  almost  a  point. 
There  is  nothing  of  the  fin-kind  in  the  edges  of  the  tail.  The  one 
from  which  this  description  was  taken  was  about  29  inches  long.  It  is 
of  a  very  dark  colour,  with  scarcely  any  difference  in  this  respect 
between  the  back  and  belly  ^.  The  general  form  of  the  head,  its  direc- 
tion, as  also  the  shape  and  direction  of  the  mouth,  are  pretty  similar  to 
those  of  the  eel.  There  are  four  small  processes,  which,  from  their  situ- 
ation, may  be  called  legs ;  the  anterior  are  placed  a  little  way  from  the 
head,  just  behind  the  openings  of  the  gills :  they  are  small  projecting 
bodies,  straight,  and  without  any  appearance  of  joints ;  and,  at  their 
terminations,  they  are  a  little  forked  or  divided  into  two  small  toes,  the 
lowest  of  which  is  the  shortest.    There  is  nothing  like  nails  on  the 


^  [Hunt.  Preps.  Phys.  Series,  Nos.  916,  917 ;  and  original  drawings,  Nob.  83  and 
85,  engraved  in  the  second  volume  of  the  '  Catalogue  of  the  Hunterian  Physiologioal 
Series,'  4to,  1834] 

'  [Hunt.  Plreps.  Nos.  915  (anterior  moiety),  and  2397  (posterior  moietj).] 


390  BEPTILIA. 

ends  of  theae  toes.  The  lengtii  of  the  whde  leg  is  about  half  an  inch. 
The  hind-legs  are  exactly  similar  to  these :  they  are  placed  near  the 
anusy  but  are  somewhat  before  that  part. 

The  animal  has  a  pretty  thidL  cutide,  which  is  continued  over  the 
cornea  of  the  eye,  but  in  this  part  it  is  transparent.  The  lip  of  the 
lower  jaw,  on  each  side  of  the  mouth,  has  a  thin  fold  which  is  turned 
outwards  and  downwards,  terminating  in  a  thin  edge.  The  lip  of  the 
upper  jaw  on  each  side  is  thin  and  broad,  where  it  laps  oyer  that  of  the 
under  jaw,  w&en  the  mouth  is  shut ;  but,  at  the  fore  part,  both  lips 
seem  to  come  simply  into  contact. 

There  are  two  rows  of  teeth  on  each  side  in  the  upper  jaw,  and  only 
one  in  the  lower.  The  internal  [yomerine]  row  in  the  upper  jaw  is 
placed  entirely  in  the  roof  of  the  mouth,  and  opposite  to  the  tongae. 
They  are  small  pointed  bodies,  placed  pretty  near  one  another,  and 
standing  perpraidioular  to  the  general  sorfaoe  of  the  mouth:  they  are  a 
little  bevelled  off  on  their  inner  sorfiBce,  similar  to  the  incisorB  of  the 
human  subject\ 

The  external  nostrils  are  placed  at  the  anterior  point  of  the  head: 
the  internal  open  at  the  roof  of  the  mouth,  on  the  posterior  ends  of  the 
internal  row  of  teeth.    There  is  no  external  ear. 

The  cavity  of  the  fauces  is  very  lai^,  and  will  hold  a  considerable 
quantity  of  water.  The  oesophagus  is  large  and  short.  The  stomach 
looks  like  a  continuation  of  the  caeophagus,  being  in  the  same  direction ; 
and,  indeed,  is  only  to  be  distingmshed  from  it  by  the  thickness  of  the 
coats,  and  by  its  soft,  spongy,  internal  surface  at  the  lower  end; 
towards  which  it  becomes  smaller.  The  first  intestine  rims  on  in  the 
same  direction  for  some  way,  then  becomes  convoluted,  making  some 
pretty  quick  serpentine  turns,  and,  pretty  near  the  anus,  it  becomes 
larger  and  less  serpentine,  which  part  may  therefore  be  called  the 
rectum.  The  anus  is  a  slit  in  the  direction  of  the  canal,  a  little  pro- 
jecting, so  as  to  form  two  protuberant  lips,  like  those  in  the  same  part 
in  the  newt. 

The  lower  end  of  the  oesophagus,  the  stomach,  and  the  whole  track 
of  intestines,  are  connected  to  the  back  by  a  thin  membrane.  There  is 
no  proper  mesenteric  artery,  but  the  descending  aorta  sends  forwards 
small  branches  along  the  mesentery,  dtc.  to  the  intestine  as  it  passes 
along;  and,  although  the  stomach  might  be  supplied  in  the  same 
manner,  yet  it  has  a  pretty  large  branch  reflected  upwards  expressly  to 
its  lower  end  by  the  aorta  descendens. 


*  [The  amphiume  has  about  20  maxillary,  15  yomerine,  and  16  mandibular 
toeth.] 


AMPHIUMA.  391 

The  liver  is  a  long  small  body  ranning  in  the  same  direction  with 
the  abdomen,  and  is  nearly  two-thirds  the  length  of  that  caTity.  Its 
upper  end  begins  a  little  way  below  the  heart,  upon  the  left  aide  of  the 
inferior  vena  eaya:  at  this  part  it  is  small  or  thui;  but,  becoming 
thicker  as  it  passes  down,  it  comes  at  length  to  enclose  the  vena  cava 
entirely ;  at  the  lower  end  it  becomes  smaller  again,  and  this  is  the 
place  where  the  vena  cava  enters  into  it.  The  gall-bladder  is  a  rounded 
body  lying  in  the  sulcus  of  the  liver  near  its  fore  part,  and  a  little  to 
the  left  side ;  the  duct  arises  from  its  superior  and  left  side,  and,  passing 
upwards  and  somewhat  to  the  left,  it  enters  the  gut  a  little  way  below 
the  stomach  (after  having  periiaps  divided  in  its  course).  The  vena 
portamm  enters  the  liver  a  little  way  below  the  gall-bladder.  I  could 
not  find  any  pancreas,  but  the  part  was  torn  where  the  pancreas  is 
usually  situated.  The  spleen  is  a  long  small  body  lying  on  the  left  of 
the  stomach,  to  which  it  adheres  by  a  thin  membrane,  and  having  its 
lower  end  attached  to  the  left  side  of  the  upper  part  of  the  mesentery. 

The  kidneys  are  placed  at  the  lower  part  of  the  beUy,  behind  the 
rectum.  They  are  flat  bodies  smaller  at  their  upper  ends :  the  ureters 
enter  the  rectmn  near  the  anus. 

The  ovaria  are  oblong  ash-coloured  bodies  ^  situated  near  the  lower 
part  of  the  belly,  on  the  side  of  the  mesentery,  behind  the  lungs. 
Where  the  oviducts  b^in,  I  could  not  observe ;  but  there  ia  a  ligamen- 
tous line  beginning  at  the  upper  part  of  the  abdomen  which  runs 
down  on  the  outside  of  the  muse,  lumborum,  going  behind  the  ovaria ; 
then  is  attached  to  the  outside  of  the  kidneys,  and  joins  the  rectum 
close  upon  the  anus :  this  [cord]  is  hollow '  from  the  anus  upwards  to 
a  little  way  above  the  ovaria.  Along  the  fore  part  of  the  ovaria  is 
placed  a  long  small  piece  of  fat,  which  will  probably  be  larger  or 
smaller  according  to  the  condition  of  the  animal. 

The  bladder  ia  a  very  long  tube,  reaching  more  than  one-third  the 
length  of  the  abdomen,  and  is  connected  to  the  inside  of  the  abdominal 
muscles.    It  opens  into  the  rectum  on  the  fore  part  near  the  anus. 

Of  the  CiroulaHon  of  (he  Blood, — ^This  is  veiy  singular.  The  heart 
consists  of  an  auricle  and  a  ventricle.  The  auricle  is  large  in  proportion 
to  the  ventricle,  and  is  placed  on  the  left  and  upper  end,  but  projecting 
forward,  so  that  the  ventricle  is,  as  it  were,  sunk  in  the  sulcus  of  the 
auricle.  The  aorta,  or  ^aiteria  pulmo-branchialis,'  arises  firom  the 
upper  part  of  the  ventricle,  larger  than  one  would  expect  in  such  an 


^  [These  bodies  hsring  the  stmctore  of  the  testes,  I  placed  the  Hunterian  prepa- 
ration showing  them  in  the  series  of  male  organs,  as  No.  2997,  *  Phjs.  CataL'  toL  iv. 
*  [The  dilated  yericolar  part  of  the  vas  deferens.] 
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animal :  it  is  somewhat  contorted,  passes  up  before  the  oesophagus,  and 
soon  dilates  into  a  cavity  of  nearly  the  same  size  as  the  yentride. 

This  enlargement  is  somewhat  grooved,  so  as  to  look  as  if  made  up  of 
different  vessels ;  but,  on  examination,  it  appeared  to  be  one  bag.  It 
terminates  in  two  branches,  which  are  much  smaller  than  the  bag  irom. 
which  they  arise,  and  continue  diminishiDg  as  they  pass  towards  the 
head :  near  their  origins  and  posterior  surfaces,  arise  two  arteries,  one 
on  each  side,  which  are  reflected  downwards  to  the  lungs,  and  enter 
them  at  their  upper  end.  The  two  trunks  diverge  a  HttLe  £rom  one 
another,  as  it  were,  winding  round  the  oesophagos ;  after  which  each 
divides  into  two  branches  of  nearly  equal  size.  These  two  branches  on 
one  side,  for  instance  the  left,  pass  outwards  to  the  gills,  and  there 
wind  round  and  between  the  cartilages  of  those  parts,  approaching 
towards  the  back;  then,  beginning  to  converge  roand  the  posterior 
surface  of  the  oesophagos,  they  continue  their  course  to  the  back-bone, 
where  both  branches  unite  into  one  trunk.  The  single  trunk  thus 
formed,  runs  down  on  the  same  side  of  the  back-bone,  attended  by  a 
similar  trunk  on  the  other  side,  which  has  passed  through  exactly  the 
same  course.  These  two,  still  converging,  having  run  a  litUe  way 
down  on  the  opposite  sides  of  the  back-bone,  and  having  given  off 
branches  to  different  parts,  unite  upon  that  bone  into  one  principal 
trunk,  similar  to  that  of  fish,  which,  £rom  this  point,  may  be  called  the 
descending  aorta ;  this  passes  down  the  back,  abdomen,  and  tail,  giving 
in  its  way  vessels  to  the  different  parts. 

The  inferior  vena  cava,  which  collects  all  the  blood  from  the  parts 
below  the  heart,  is  pretty  large,  and  runs  through  the  whole  length  of 
the  abdomen.  At  the  lower  end  it  lies  between  the  two  kidneys ;  but, 
after  this,  it  is  very  loose,  running  upon  the  right  of  the  mesentery,  to 
which  it  is  attached  by  a  thin  membrane,  as  also  to  the  back  in  the 
same  manner.  Being  got  to  the  lower  end  of  the  Hver  it  enters  that 
viscus,  passes  on  and  emerges  at  the  upper  end  near  the  heart ;  then, 
after  proceeding  a  little  way,  it  enters  the  posterior  part  of  the  auricle, 
having  first  received  the  vena  cava  hepatica,  and  the  veins  from  the 
head ;  so  that  there  is  but  one  vein  entering  the  auricle. 

The  gills  are  composed  of  three  cartilages,  which  are  placed  in  the 
same  manner  as  gills  in  fish;  but  these  cartilages  have  neither  the 
pectinated  part,  nor  the  mushroom  partition,  which  the  gills  of  fish 
have :  their  ends  are  articulated  together,  and  the  whole  is  joined  to 
the  extremity  of  the  same  bone  as  that  of  the  tongue. 

From  the  fauces  there  is  an  opening  outwards,  between  the  two 
inferior  cartilages  of  the  gills,  for  the  water  to  pass.  In  this  opening, 
which  is  oblong,  is  placed  a  structure  composed  of  two  valves,  which 
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will  obstract  the  water  passing  in  from  without.  The  circular  cartilages, 
which  are  above  the  opening,  above  and  between  which  the  two  arteries 
pass,  are  lined  on  the  inside  by  the  membrane  of  the  &uce6,  which  is 
not  very  thin. 

The  lungs  are  small  tubes  passing  nearly  through  the  whole  length 
of  the  abdomen,  behind  and  on  the  inside  of  the  abdominal  viscera. 
Their  upper  ends  are  behind  the  heart,  the  lower  are  within  three  inches 
of  the  anus ;  here  they  become  small  and  end  in  a  point.  They  are 
attached  through  their  whole  length  by  a  thin  membrane  to  the  root  of 
the  mesentery,  to  the  aorta  descendens,  and,  on  the  right  at  the  lower 
end,  to  the  inferior  vena  cava.  The  whole  of  their  inner  surface  is 
honeycombed ;  their  substance  is  amazingly  vascular,  receiving  many 
arteries  from  the  pulmo-branchial  trunk.  A  vessel  passes  down  aU 
along  the  anterior  edge  of  the  lungs,  where  the  [mesentery?]  is 
attached. 

The  vein  corresponding  to  the  artery  is  just  such  another  vessel,  and 
is  continued  from  the  lower  end  of  the  lung  to  the  upper  as  one  pretty 
uniform  canal,  collecting  the  small  branches  in  its  way,  and  at  length 
opening  into  the  vena  cava  a  little  below  the  termination  of  that  vein 
in  the  hearts 

The  Siren  [Siren  Uicertina,  Linn.]. 

This  animal  is  the  nearest  of  this  tribe  to  the  fish ;  therefore,  at 
present^,  is  the  first  remove,  or  link  in  the  chain,  above  the  fish. 

This  animal,  in  shape,  is  very  much  like  the  freshwater  eel:  the 
largest  that  I  have  seen  is  about  15  inches  long.  It  is  of  a  dark  colour 
on  the  back,  but  rather  lighter  on  the  belly.  Its  head  is  broad  from 
side  to  side,  but  flatter  from  the  upper  surface  to  the  lower:  the 
eyes  are  very  small,  situated  near  the  anterior  part  of  the  head,  only  a 
little  way  behind  the  nose ;  therefore  I  should  suppose  their  extent  of 
locomotion  is  not  great.  On  the  lateral  and  posterior  parts  of  the  head 
are  the  external  openings  of  the  gills,  and,  immediately  behind  them,  are 
the  two  legs  or  arms.  From  thence  the  body  of  the  animal  \b  continued 
back  to  the  anus  without  much  alteration  of  shape :  it  then  becomes 
smaller,  and  flattens  on  the  sides,  forming  a  superior  and  inferior  edge, 
which  edge  is  a  kind  of  superadded  structure,  answering  the  purpose  of 
a  fin,  and  becoming  sharper  and  narrower  to  the  end  of  the  taiL 

The  two  legs  or  arms  come  out  from  the  shoulders :  they  are  composed 
of  arm,  forearm,  hand,  and  four  fingers ;  each  finger  is  made  up  of  three 

1  [Hunt.  Prep.  Phys.  Series,  No.  915.] 

'  [Had  Hunter  known  the  Lepidotirm  and  its  anatomy,  he  would,  most  probably^ 
have  reoogniied  it  as  an  mtervening  link  between  the  siren  and  the  fish.] 
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bones,  as  in  the  human  hand :  the  ends  of  the  fingers  terminate  in  a 
hard  point,  not  a  distinct  nail  as  in  most  animalH ;  this  termination  is 
rounded  on  the  upper  or  outer  surface,  and  flat,  or  rather  hollow,  on  the 
under,  as  in  the  nails  of  most  animals. 

The  motion  of  the  joint  of  the  shoulder  is  quite  free,  and  admits  of 
considerable  yariety :  that  of  the  elbow  is  limited  to  flexion  and  exten^ 
sion,  and  the  fingers  the  same. 

The  arms  will  serre  either  as  legs  or  fins;  but  can  be  of  but  little 
service  in  either  way ;  however,  I  should  suppose  of  most  in  the  way 
of  legs. 

The  mouth  is  but  small,  not  extending  far  bade  on  each  side  of  the 
head.  Just  within  the  lips  there  is  a  curved  edge,  answering  to  the 
form  of  the  mouth,  similar  to  a  gum ;  this  is  covered  by  a  homy  or 
rather  tortoiseshell  substance,  which  has  a  cutting  edge  all  round. 
There  is  one  of  these  on  each  jaw,  having  a  deep  groove  on  that  side 
where  they  are  attached  to  the  gum,  endosing  the  g^um  for  their  fixture, 
not  being  fixed  in  sockets.  The  cutting  edges  of  each  oppose  one 
another.  That  which  is  on  the  lower  jaw  is  longer,  or  goes  further 
back  in  the  mouth  than  that  which  is  on  the  upper ;  they  seem  to  be 
made  for  the  simple  division  of  substances.  AVithin  these  cutting 
instruments,  which  should  be  called  the  '  bill,'  are  two  series  of  teeth 
on  each  jaw  [one  on  each  side]  which  may  be  called  *  holders,'  acting 
until  the  above-described  bill  divides  the  morsel.  Those  in  the  upper 
jaw  are  the  largest.  The  two  sets  of  teeth  in  each  jaw  are  near  one 
another  at  their  anterior  ends,  but  diverge  as  they  pass  backwards ;  the 
teeth  form  [short  oblique  dose-set]  rows  of  processes  perpendicular  to 
the  surface,  so  that  this  animal  has  both  bill  and  teeth'. 

The  tongue  is  broad  and  has  very  little  motion ;  it  has  a  bone  as  in 
birds,  frogs,  toads,  turtles,  &c.  The  nose  is  veiy  singular :  there  are 
two  small  nostrils,  one  on  each  side ;  the  external  openings  are  situated 
midway  between  the  fore-part  of  the  mouth  and  its  angles,  very  near 
the  Hp.  The  upper  part  is  membranous,  so  that  they  look  like  a  slit: 
the  [nasal]  canals  pass  back  towards  the  eyes,  becoming  something 
larger,  and  near  the  bottom  of  the  orbits  they  pass  downward  to  the 
mouth,  and  enter  that  cavity  on  the  outside  of  the  posterior  ends  of  the 
superior  [palatal]  teeth,  by  a  narrow  opening  like  a  slit.  They  are 
somewhat  irregular  in  their  passage,  and  in  the  size  of  the  cavity'. 


^  [Odontography,  p.  168,  pL  62.  figs.  5  Mid  6.] 

>  [Oavier  sajB,  "  Lee  narinm  oommuniquefnt  syoo  la  boache  par  un  trou  pero^, 
oomme  daiiB  le  proteusy  entre  la  Idvre  et  I'os  da  palaiB  qui  poite  lea  dents"  (On. 
Fo«.  y.  pt  ii,  420);  and  he  adds  in  a  note,  '*  J'ai  £ut  cette  reoherohe  snr  rinvitataon 
de  M.  Oken  (Isia,  1821  xiL  Cahier)  qui  y  mettoit  aveo  raiion  do  Timportanoe,  attendu 
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These  intemal  or  posterior  openmgs  are  entirely  oat  of  the  direction 
of  the  air  from  the  lungs ;  therefore  it  oan  hardly  be  supposed  that  they 
restore  through  them ;  and  from  this  oircnmstance  of  their  not  being 
perfectly  adapted  for  air  in  respiration^  we  may  suppose  they  also  smell 
in  the  water  as  fish  do,  especially  as  they  breathe  both  water  and  air. 

On  the  posterior  and  lateral  parts  of  the  month,  or  fauces,  are  three 
openings  on  each  side ;  these  are  similar  to  the  slits  of  the  gills  of  fish ; 
but  their  partitions  do  not  resemble  gills  on  their  outer  edges  or  inner 
sui&oes ;  for  they  have  not  the  comb-like  structure.  Above,  and  dose 
to  the  extremity  of  these  openings,  arise  so  many  processes ;  the  anterior 
the  smallest,  the  posterior  the  largest :  the  inferior  edges  through  their 
whole  length,  are  slit,  or  are  double ;  the  superior  or  anterior  division 
being  the  broadest;  and  both  are  serrated,  or  formed  into  a  kind  of 
fimbria :  those  processes  can  be  folded  down,  so  as  to  cover  the  slits 
externally.  The  sulcus  between  the  two  edges  is  villous  on  the  surface ; 
and  each  sulcus  leads  directly  out  from  its  respective  opening,  and 
would  seem  to  answer  the  comb-like  part  in  the  gills  of  fishes. ' 

At  the  root  of  the  tongue,  nearly  as  tu  back  as  the  openings  reach, 
the  trachea  b^plns,  much  in  the  same  manner  as  in  birds,  turtle,  toads, 
&C.  It  passes  backwards  above*  the  heart,  then  divides  into  two 
branches ;  one  going  to  each  lobe  of  the  lungs. 

The  lungs  are  similar  to  those  of  the  Tricoilia,  being  two  long  bags, 
one  on  each  side,  which  begin  just  behind  the  heart,  and  pass  back 
through  the  whole  length  of  the  abdomen,  nearly  as  far  as  the  anus. 
They  are  largest  in  the  middle,  and  honeycombed  on  the  intemal  sur- 
&oe  through  their  whole  length.  The  lungs  at  the  hinder  end  are 
loose,  having  no  attachment ;  at  the  fore-end  they  are  attached  by  a 
double  membrane  to  the  back  and  to  the  liver. 

The  heart  is  of  the  Bicoilia  [type] ;  it  is  situated  near  the  head,  as  in 
fish,  and  is  enclosed  in  a  pericarditmi  which  almost  fills  the  thorax, 
makes  a  kind  of  diaphragm  or  distinct  cavity  between  the  fore-part  and 
the  cavity  of  the  belly,  as  in  fish.  It  consists  of  one  auricle  and  one 
ventricle. 

The  auricle  does  not  consist  of  one  regular  bag,  but  is  divided  into 
a  number  of  processes  or  branches,  which  makes  it  very  irregular  both 
on  its  external  and  intemal  surfaces :  it  almost  encloses  the  ventricle, 

*  To  aToid'ooiiiiiflion  in  oar  ideof,  wbioh  mi^  arue  from  the  oae  of  the  wards 
'anterior/  'posterior/  'upper/  'lower/  &&,  in  the  whole  of  the  deeoription  the 
animal  is  considered  as  horixontai,  and  the  head  the  fore-part»  the  back  upwards. 


que  oette  communication  des  narines  aveo  la  boudie  est  pour  lui  le  principal  oarac- 
tin  disttndif  entre  lea  reptiles  et  les  poisKms."] 
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being  a  laige  bag  with  two  lateral  poitioiiB  lapping  round  the  ri^t  and 
left  of  the  ventricle.  The  lowest  of  these^  or  what  wonld  be  called  the 
anterior  in  the  human,  is  divided  into  a  vast  number  of  processes  which 
come  round  the  ventricle  like  fingers.  The  ventricle  b  one  cavity  as  in 
fish,  is  more  regular  in  its  shape,  and  is  like  that  of  a  snake.  Its  apex 
adheres  to  the  pericardium  bj  a  pretty  strong  adhesion,  as  in  the  turtle, 
ftc.  The  aorta  pulmo-branchialis  at  its  origin,  and  while  one  trunk,  as 
also  in  its  first  division,  is  similar  to  the  [branchial  artery  of  the]  fish. 
It  goes  out  from  the  anterior  or  upper  edge  of  the  ventricle,  and  after 
passing  a  little  way  in  a  loose  spiral  turn,  becomes  straight,  where  it 
seems  to  be  muscular.  At  this  part  the  branches  go  off,  somewhat  as 
in  the  branchial  artery  in  fish ;  or  it  rather  divides  into  six  branches, 
viz.  three  on  each  side,  going  to  the  gills ;  at  this  part,  and  within  the 
area  of  the  artery,  there  is  a  rising  like  a  bird's  tongue,  with  the  tip 
turned  towards  the  heart  \ 

These  three  arteries  on  each  side  pass  outwards,  towards  the  three 
lateral  slits  of  the  gills ;  one  passing  along  the  partition  of  each  slit, 
and  getting  to  the  basis  of  one  of  the  three  fimbriated  gills,  which  it 
enters  and  ramifies  in.  I  believe  a  branch  goes  off  from  the  lowermost, 
which  is  bent  down,  enters  the  chest,  and  forms  the  pulmonary  artery. 
These  arteries  of  the  fimbriated  gills  open  into  converging  vessels  or 
veins,  which  afterwards  become  arteries.  These  pass  back  in  a  contrary 
direction  to  the  arteries,  as  also  principally  on  the  back  of  the  giUs, 
and  form  themselves  into  one  trunk,  which  passes  inwards  towards  the 
fore-part  of  the  spine ;  from  thence  go  out  the  different  arteries  to  the 
other  parts  of  the  body,  as  in  the  fish.  One  trunk  goes  to  the  head, 
and  divides  on  the  basis  of  the  skull;  the  larger  trunk  goes  down  the 
back,  coming  nearer  and  nearer  to  the  middle  of  the  spine,  and  unites 
with  the  similar  branch  on  the  other  side,  forming  one  trunk  which 
passes  down  the  back  to  supply  the  body  and  viscera.  The  hepatic 
artery  arises  from  the  large  trunk  as  high  as  the  heart,  and  passes  down 
loose  to  the  liver. 

Of  the  Veins  that  enter  the  Heart. — ^At  the  lower  part  of  the  hearty 
where  the  inferior  vena  cava  enters  in  the  quadruped,  there  is  a  swell 
or  bag  in  the  vein  answering  to  it,  like  an  auricle,  into  which  the 
whole  veins  of  the  body  enter  before  they  open  into  the  auricle. 
There  are  two  venae  cavse  superiores,  on  each  side  passing  down  to  this 
cavity.  The  inferior  vena  cava  passes  up  to  it,  as  also  the  two  pul- 
monary veins'. 


1  [Hani.  Preps.  Phyi.  Series,  Nos.  912,  913.] 

2  [In  the  abstract  firom  these  notes,  printed  in  the  *  Philosophical  Transactions 


SIREN.  897 

The  cesophagns,  which  is  pretty  large,  passes  back,  and  is  continued 
into  the  stomach  in  the  same  line.  The  stomach  at  the  posterior  end 
bends  a  little  to  the  right,  where  it  terminates  in  the  pyloms.  The 
intestines  pass  back,  making  many  tarns.  At  the  posterior  end  they 
become  nearly  straight,  endmg  in  what  may  be  called  the  colon,  or 
rectom,  which  is  a  little  larger ;  *but,  at  the  beginning  of  this  larger 
part  of  the  intestinal  tube,  there  is  no  yalvnlar  stnictnre,  and  it  runs  to 
the  anus  in  a  straight  direction^. 

In  the  stomach  there  was  pome  grass  and  a  good  deal  of  moss  that 
grows  on  stone  near  waters ;  and  in  both  stomach  and  intestines  were  a 
great  many  small  pebbles,  as  in  birds. 

The  pancreas  is  a  small  body  lying  above  the  duodenum,  and  is  at- 
tached to  the  left  side  of  the  mesentery. 

The  liver  ib  principally  one  long  body,  chiefly  on  the  right  side  of  the 
abdomen ;  it  is  pretty  dose  to  the  heart  at  the  fore-part,  and  passes 
back  on  the  right  side  of  the  stomach  and  intestines.  The  vena  portarum 
enters  the  liver :  the  inferior  vena  cava  passes  forward  in  the  sulcus  of 
the  liver  to  the  auricle.  There  are  two  superior  veme  cavsB,  one  on 
each  side,  coming  down  from  the  arms  and  head  to  the  auricle.  At  its 
anterior  extremity  it  would  appear  to  be  made  up  of  two  lobes ;  but 

for  1766,  Hunter  writes,  ''What  answers  to  the  inferior  yena  cava  passes  forwards 
aboTe,  but  in  a  sulcus  of  the  liver,  and  opens  into  a  bag  similar  to  the  perioardium ; " 
and  he  appends  the  following  note  characteristic  of  his  candid  derotion  to  accuracy 
of  statement: — 

"  *  This  account  of  the  yenie  caTSD  opening  into  the  cavity  of  the  perioardium  may 
appear  incredible ;  and  it  might  be  supposed  that,  in  the  natural  state  of  the  parts, 
there  is  a  canal  of  oommunication  going  from  one  cava  to  the  other,  which  being 
broken  or  nipped  through  in  the  act  of  catching  or  killing  the  animal,  would  give 
the  appearance  above  described.  I  can  only  say  that  the  appearances  were  what 
have  been  described  in  three  different  subjects  which  I  have  dissected ;  and  in  all  of 
them  the  pericardium  was  full  of  coagulated  blood.  But  besides  the  smallness  of 
the  subjects,  it  may  be  observed  that  they  had  been  long  preserved  in  spirits,  which 
made  them  more  unfit  for  anatomical  inquiries.  They  had  been  in  my  possession 
above  seven  years."  There  is  no  preparation  in  the  Hunterian  Collection  demon- 
strative of  the  structure  described  in  the  text  I  took  the  first  opportunity  of  dis- 
secting a  siren,  to  test  Hunter's  description  of  the  heart  and  veins,  and  was  led  to 
the  discovery  of  the  two  distinct  auricles,  communicated  to  the  Zoological  Society 
in  1834,  and  published  with  figures  in  the '  Transactions,'  vol.  i  p.  213.  The  inferior 
vena  cava  terminates  at  the  lower  part  of  a  large  membranous  sinus,  wfaidi  also 
roceives  the  blood  from  the  two  superior  cav»  by  two  separate  orifices.  The  common 
trunk  of  the  pulmonary  veins  seems  also  to  end  in  this  sinus ;  but  it  merely  tra- 
verses it,  and  opens  into  a  distinct  auricular  chamber,  which  is  not  separated  ex- 
ternally from  the  apparently  single  and  capacious  fimbriated  auricle  receiving  the 
venie  cava;.  See  my  Preparation,  No.  913  A,  foUowing  No.  913  in  the  Hunterian 
Physiological  Series.] 

»  [Hunt.  Prep.  Phys.  Series,  No.  444.] 
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that  on  the  left  side  is  short,  and  ends  abmptly  as  if  cut  off.  The  gall- 
bladder lies  in  a  fissure  on  the  left  side  of  the  liver,  near  its  middle; 
there  is  no  hepatic  dact ;  bnt  the  hepato-cystie  ducts,  which  seem  to  be 
three  in  number,  enter  the  gall-bladder  at  its  anterior  side  or  fundus. 
The  cystic  duct  passes  out  from  the  posterior  end,  and  tenninates  in 
the  gut,  about  half  an  inch  from  the'pyloms^ 

The  spleen  is  a  very  long  small  body;  its  anterior  or  upper  end  is 
attached  to  the  upper  or  posterior  surface  of  the;  stomach,  and  it  is  con- 
tinued back  or  down  along  the  left  side  of  the  mesentery,  to  which  it 
adberes  nearly  as  low  as  the  lower  part  of  the  belly. 

Below,  or  before,  the  rectum  lies  a  long  bag  like  a  bladder.  It  adheres 
all  along  to  the  inside  of  the  abdominal  muscles.  At  its  mouth  it  opens 
into  the  rectum,  having  no  urethra.  This  bag  is  similar  to  that  in  tiie 
toad,  frog,  Ao,,  and  is  not  the  bladder  of  urine. 

The  kidneys  lie  at  the  hinder  part  of  the  belly  above  the  rectum. 
They  are  loose  before  and  behind,  only  attached  by  their  inner  edges 
and  lower  end  to  the  termination  of  the  belly.  They  receive  their 
vessels  by  their  inner  edges ;  at  the  fore-end  they  terminate  in  a  point 
dose  to  the  back. 

The  ovaria  are  two,  one  on  each  side,  about  4  inches  in  length,  thickest 
at  the  middle,  becoming  smaller  to  a  point  at  each  end.  They  lie  below 
the  hinder  end  of  the  lungs ;  their  hinder  end  is  attached  to  the  fore 
end  of  the  kidneys ;  frtnn  thence  to  the  fore-end  by  a  thin  and  pretty 
broad  mesentery  to  the  common  attachment  of  the  intestines,  lungs,  &c. 
They  are  of  a  yellow  colour,  plainly  granulated,  some  of  which  granules 
are  black :  the  external  Bur£eu»  is  smooth.  They  are  a  hollow  bag  from 
end  to  end,  having  the  small  ova  attached  to  its  inner  sur&ce,  whidh 
makes  it  irregular,  as  in  the  toad. 

There  are  two  oviducts,  as  in  the  snake,  toad,  &c.  They  seem  to  run 
along  the  back  on  each  side,  as  far  as  the  anterior  part  of  the  belly : 
they  are  a  little  contracted  where  the  turns  are  pretty  sharp.  They 
begin  at  the  anterior  part  of  the  abdomen  by  a  thin  membrane,  which 
is,  at  its  anterior  part,  fixed  to  the  pericardium  laterally,  and,  about  an 
inch  from  this,  is  the  [abdominal  slit  or]  opening,  as  it  were,  on  the 
other  edge.  From  this  the  duct  runs  back,  towards  the  posterior  part 
of  the  belly,  increasing  a  little  in  size,  and  when  near  the  back  part,  it 
runs  pretty  straight ;  when  as  far  back  as  the  kidneys  it  attaches  itself 
to  either  edge,  runs  along  that  edge  to  the  anus,  where  it  opens  in  the 
anus  by  a  little  rising  or  protuberance;  which  protuberance  is  sur- 
rounded by  a  doubling  of  the  gut,  making  a  valvular  appearance'. 

1  [Hunt  Prepa.  Phys.  SerwB,  Nob.  796,  797.] 

'  [Hunt  Preps.  Nos.  2G95, 2696,  showing  tha  short  tronsvene  folds  of  the  oyiducts.  ] 
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[Class  Pisces  ^ 
Order  Pla^oiostomi.] 

The  Okbt  Shark'  [or  Tope  {Galeus  communis,  Guy.)]. 

This  shark  is  long  and  small,  of  a  greyish  colour,  darker  on  the  back. 
The  head  is  flat  upwards  and  downwards,  tenninating  in  an  obtose 
point.  The  eyes  are  placed  upon  the  lateral  edges.  The  month  is 
placed  under  the  head,  about  halfway  back ;  it  is  of  a  semilunar  shape, 
having  two  rows  of  teeth  in  each  jaw'.  The  nostrils  are  somewhat 
nearer  the  mouth  than  midway  between  it  and  the  termination  of  the 
head,  or  snout ;  but  they  are  placed,  with  the  mouth,  upon  the  under 
sui&oe  of  the  head,  and  their  openings  look  backwards,  perhaps  to 
preyent  the  rushing  in  of  the  water  when  swimming.  The  openings  to 
the  gills  are  five  slits  situated  in  the  neck  between  the  head  and  first 
fins,  about  half  an  inch  itom  one  another,  decreasing  backwards  in  sixe. 

It  has  two  pairs  of  fins  upon  the  body  [pectoral  and  ventral],  a  single 
one  near  the  tail  [anal],  and  two  single  fins  upon  the  back  [dorsal]. 
The  first  pair  are  the  longest,  and  are  placed  upon  what  we  may  call 
the  shoulders ;  the  second  pair  are  at  the  anus  and  are  small :  the  single 
one  is  placed  midway  between  the  last  and  the  tail:  the  two  upon  ibe 
back  are,  the  first  and  largest  one,  placeda  little  way  further  back  than 
the  two  lateral  ones  [pectorals],  the  second  is  almost  placed  directly 
opposite  the  single  one  upon  the  belly.  The  tail  is  flattened  sideways ; 
and  the  finny  part  is  chiefly  beneath. 

The  skin  is  not  scaly,  but  is  of  a  strong  homy  toughness,  and  very 
rough,  like  a  cat's  tongue ;  the  points  being  all  turned  backward. 

All  about  the  nose  and  mouth,  and  indeed  on  the  whole  head  between 
the  mouth  and  snout,  and  about  the  eyes  and  fiice,  there  are  a  vast 
number  of  orifices  which  spew  out  a  greasy  mucus,  just  of  the  consistence 
and  colour  of  a  common  jelly:  and  a  vast  quantity  of  the  same  is 
between  the  nose  and  snout  under  the  akin.  It  lies  in  long  cells  like  a 
honeycomb,  parallel  to  one  another,  having  laxge  nerves  terminating  at 
their  bottoms.  Everywhere  about  the  head  of  a  shark  there  are  a  vast 
number  of  orifices  which  transmit  a  transparent  mucus  like  a  jelly: 
these  orifices  are  terminations  of  canals  which  lead  to  the  anterior  and 

^  [The  foUowJng  notes  oocapiedToL  nii  of  the  oiigiiud  Hunterum  1£SS.,  entitled 

*  On  the  Anatomy  of  Fishes.'] 
>  [The  skeleton  of  this  shark  is  No.  397,  Hunt.  Osteol.  Series.] 
*  [The  true  numher,  partly  concealed  hy  the  gum,  is  shown  in  the  Pveparation 

Ka  383  A,  added  bjr  me  to  the  Hunterian  Phys. 
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upper  part  of  tiie  head,  where  lies  a  pulpj  Bubsiance  mixed  with  a  kind 
of  cellalar  membrane,  as  it  were  filled  with  the  mucufl:  this  is  the 
glandular  apparatus  which  secretes  it. 

The  pupil  is  not  round,  but  seems  to  be  quadrangular  \  There  is  a 
membrana  nictitans,  pretty  thin  and  hard,  coyered  by  such  a  skin  as 
that  of  the  animal's  body ;  but  it  is  not  so  rough,  though  becoming 
rougher  towards  the  edge*.  Its  muscle  is  a  pretty  strong  one  arising 
from  the  hind  part  of  the  head,  and  passing  round  the  anterior  or 
rather  posterior  canthus ;  then,  passing  forward  along  the  under  eyehd, 
it  is  inserted  into  the  inferior  horn  of  the  membrane.  The  membrane 
is  mostly  beneath  the  under  eyelid,  not  quite  at  the  inner  angle  as  in 
birds.  The  motion  of  this  musde  can  but  bring  the  membrane  orer 
one-half  of  the  eye,  excepting  the  eye  is  yeiy  much  depressed :  but,  as 
there  seems  to  be  little  or  no  motion  in  the  eyelids,  this  membrane 
seems  to  supply  their  want  of  motion :  indeed,  the  skin  of  the  eyelids 
will  not  allow  of  any ;  and  the  membrane  not  being  a  transparent  one, 
seems  to  preclude  one  of  its  uses  in  birds ;  for  they  can  see  in  some 
measure  through  it,  when  it  is  doing  its  common  office.  The  tunica 
conjunctiTa  is  veiy  strong.  The  eye  and  muscles  are  surrounded  by  a 
fine  pulpy  substance  extremely  slippery.  The  muscles  of  the  eye  are 
four,  straight,  arising  from  the  bottom  of  the  orbit,  and  two,  oblique, 
arising  frx>m  the  inner  or  rather  anterior  canthus :  the  superior  oblique 
has  not  a  trochlea.  These  oblique  muscles  cross  each  other,  which  g^ves 
a  greater  length  of  muscular  fibre*.  The  optic  nerve  passes  into  the  orint 
half  an  inch  frx>m  the  insertion  of  the  muscles  nearer  the  fore-part^. 
Just  by  where  the  muscles  arise  there  is  a  small  stalk  fixed,  which  is 
very  strong  and  hard  in  substance,  in  some  cartilaginous ;  it  passes  out 
towards  the  eye,  and  ia  spread  and  lost  on  a  glarey  substance  that  is 
on  the  bottom  of  the  eye,  and  among  the  muscles.  This  stalk  seems  to 
be  in  the  direction  of  the  axis  of  the  eye,  and  to  be  the  centre  of  motion 
of  the  eye,  for  the  muscles  arise  nearer  to  it  than  to  the  optic  nerve. 
Just  behind  the  posterior  angle  of  the  eye  there  is  an  opening  [spiracle, 
<  r^vent'  of  Cuvier],  which  I  took  to  be  the  ear,  which  passes  inwards  and 
downwards,  becoming  larger  and  larger,  and  opens  into  the  mouth  just 
before  the  first  giU.  The  mouth,  or  what  may  be  called  the  Hps,  is 
wide,  and  becomes  rather  wider  inwards.  There  is  a  sort  of  tongue, 
which  seems  to  be  no  more  than  the  lower  fixtures  of  the  bones  of  the 
gills ;  this  surface  is  rough,  and  so  is  the  roof  of  the  mouth. 

The  oesophagus  is  a  continuation  of  the  mouth,  hardly  becoming 


1  [Hunt  Prop.  Phya.  Series,  No.  1670.]  «  [lb.  No.  1762.] 

»  [lb.  Nos.  1761—1763.]  *  [lb.  No.  1670,] 
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smaller;  and  about  three  inches  below  the  diaphragm  it  terminates  in 
the  stomach ;  and  this>  xadeed,  is  a  oontinnation  of  the  oesophagos ;  for 
it  passes  on  in  the  same  direction^  not  becoming  much  wider,  but  is 
somewhat  stronger.  The  stomach  is  about  half  a  foot  long,  going  near 
the  lower  part  of  the  abdomen  in  the  direction  of  the  oesophaguSy  and 
terminates  below  in  a  blind  pouch :  it  is  pretty  strong,  and  is  thrown 
into  longitudinal  rugse.  At  its  lower  end  and  upon  the  right,  passes 
out  a  gut  which  is  yeiy  small  at  its  beginning.  The  orifice  leading 
from  the  stomach  into  this  is  extremely  small;  therefore  they  must 
either  digest  everything  they  swallow,  or  have  the  power  to  regurgitate ; 
which  last  I  think  most  probable,  as  a  brickbat  has  been  found  in  the 
stomach  of  a  shark  \  The  gut  passes  up  upon  the  right  of  the  stomach, 
adhering  to  it  for  some  way;  then  makes  a  turn  down  and  enters 
another  gut  which  is  larger.  The  whole  of  this  canal,  between  what  I 
suppose  to  be  the  true  stomach  and  the  valvular  intestine,  appears  to 
me  not  to  do  either  the  office  of  a  stomach  or  an  intestine.  It  appears 
no  more  than  a  conductor  of  the  contents  on  to  the  intestine,  for  I  do 
not  imagine  any  absorption  takes  place  here ;  and,  as  the  stomach  is 
straight,  not  bent  across  the  abdomen,  and  as  the  gut  is  also  straight, 
and  from  the  construction  of  its  valve  cannot  bend,  the  two  are  obliged 
to  lie  alongside  each  other.  Therefore,  as  the  lower  end  of  the 
stomach  cannot  oppose  the  upper  end  of  the  intestine,  this  canal  of 
communication  is  provided,  and  as  this  canal  in  its  structure  does  not 
appear  to  be  calculated  for  the  whole  office  of  an  intestine,  the  above 
use  becomes  more  obvious:  at  the  termination  of  this  canal  there  is  a  valve 
hke  a  pylorus,  and  this  is  what  I  have  called  pylorus  in  the  description 
of  the  ducts  of  the  liver.  From  this  the  gut  passes  straight  to  the  anus, 
and  is  similar  to  the  rectum  in  other  animals,  as  to  course,  shape,  and 
situation.  It  has  one  spiral  valve  in  it,  which  is  veiy  broad,  about  3  or 
4  inches  broad.  This,  in  some,  is  very  close,  so  as  to  make  the  whole 
of  the  inner  surface  of  the  gut.  It  is  very  much  honeycombed  on  the 
inner  surface,  so  as  to  increase  the  sai&uce  or  subdivide  it'.  This  is  the 
true  gut,  and  is  where  the  chyle  is  absorbed  from.  The  mesentery  is 
very  irregular,  and  attaches  the  viscera  to  the  back,  as  also  to  one 
another,  such  as  the  stomach,  pancreas,  spleen,  so  that  they  are  all 
loose.     In  many  places  it  is  muscular. 

The  liver,  which  is  larger  in  proportion  to  the  me  of  the  animal  than 
in  those  of  the  land,  is  divided  almost  into  two,  being  only  united  at 


'  [See  p.  404.] 

'  [Hunt.  Preps.  Fhys.  SerieB,  Nos.  651,  652,  determined  by  dissection  of  a  recent 
specimen  to  be  of  the  Gaieus  communis.] 
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the  base,  and  hardly  there,  by  [the  glandular  sahflta&oe  of  the]  livar. 
It  is  made  up  of  two  long  bodies  lying  on  each  side  of  the  spine,  ahnost 
through  the  whole  length  of  the  abdomen:  each  terminates  in  an 
obtuse  point  below,  becoming  smaller  to  that  point.  At  the  union 
above,  the  vessels  enter,  vis.  the  arteries  and  the  vena  portaium.  This 
vein  passes  up  between  the  two  lobes,  and  when  got  at  the  upper  pert, 
it  divides  into  two,  one  going  to  the  right  lobe,  the  other  to  the  left, 
which  two  branches  are  obliged  to  be  reflected  down  to  ramify  through 
the  substance  of  the  liver.  The  vena  cava  hepatica  forms  a  large  bag 
between  the  liver  and  the  ossophagus ;  then  passes  through  the  diaphragm 
in  two  canals,  which  join  and  form  one  vena  cava  above  the  diaphragm 
which  enters  the  auricle. 

In  a  shark  sent  me  by  Dr.  John  Hunter  from  Brighthelmstone,  the 
vena  cava  hepatica  formed  a  veiy  fine  network,  or  spongy  body,  just 
between  the  liver  and  diaphragm,  in  some  degree  surrounding  the 
OBSophagus  there.  This,  in  texture,  is  veiy  like  the  corpus  cavemosum 
of  the  penis.  The  gall-bladder  is  in  some  degree  sunk  in  the  left  lobe 
near  the  union ;  for  it  is  partly  covered  by  the  substance  of  the  liver. 
It  is  seen  in  many  on  the  convex  surface,  in  others  not,  probably  owing 
to  size,  ftdlnees,  dx). :  it  is  globular,  and  smooth  on  the  inside.  The 
cystio  duct  passes  out  at  the  lower  part  of  the  gall-bladder  (as  the 
animal  lies  on  its  back),  and  runs  through  the  substance  of  the  liver 
some  way,  then  passes  along  a  membrane  that  attaches  the  stomach  to 
the  Hver,  and  at  about  2  inches  from  leaving  the  liver  it  joins  the 
hepatic,  which  common  duct  passes  on  to  the  duodenum,  and  enters  the 
coats  of  the  canal  leading  from  the  stomach  to  the  duodenum,  before 
that  canal  is  lost  in  the  pylorus :  it  then  runs  between  the  coats  of  that 
part  of  the  canal  and  the  pylorus,  and  nearly  3  inches  of  duodenum ; 
lastly  enters  that  gut,  not  by  a  nipple,  but  by  a  smooth  surfiace.  The 
hepatic  ducts  are  two,  one  from  the  left,  the  other  from  the  right  lobe : 
they  pass  out  of  the  liver  at  the  same  part  with  the  cystic,  and  join  each 
other  about  an  iuch  from  the  liver ;  the  duct  then  passes  on  for  another 
inch,  where  it  joins  the  cystic. 

In  the  shark  which  Dr.  John  Hunter  sent  me,  the  common  duct  did 
not  run  in  the  coats  of  the  uniting  canal,  but  entered  the  duodenum 
obliquely  near  its  origin. 

The  spleen  in  colour  and  consistence  is  very  much  like  a  dog's ;  it 
lies  at  the  fundus  of  the  stomach  and  upon  the  left  side ;  as  it  were, 
enclosing  that  viscus,  but  it  sends  up  a  long  small  process  along  the 
last  part  of  the  stomach  towards  the  pancreas,  which  lies  on  the  pan- 
creas, adhering  dosely  to  it. 

The  kidneys  lie  along  the  back,  becoming  thidter  by  degrees  towards 
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the  tail:  they  are  conglomerated  like  those  of  a  bird:  the  ureters  come 
oat  of  this  suhetance  aboat  the  middle,  and  lie  on  the  sur&oe ;  each 
ureter  opening  into  a  bag  which  lies  behind  the  oTidncts  in  the  female, 
which  bags  commnnicate  at  the  lower  part,  and  open  by  one  orifice  jnst 
within  the  ring  of  the  anns,  next  to  the  back.  These  bags  run  up  the 
back  dose  to  t^e  kidney  at  the  insertion  of  the  mesoarium,  becoming 
smaller  and  smaller.    The  mine  is  a  thickish  mucos. 

The  heart  has  bnt  one  auricle  and  one  ventricle^.  There  is  a  pair  of 
vahes  at  the  opening  of  the  vena  cava  which  are  pretty  long.  The 
anride  is  large  and  thin  in  its  coats,  and  a  good  deal  fSasdculated  on  its 
inner  sor&ce.  The  valres  between  the  anride  and  ventricle  are  two, 
and  not  nearly  so  long  as  those  between  the  vena  cava  and  auride,  but 
they  are  stronger.  The  branchial  artery  begins  at  the  upper  part  of 
the  ventride,  but  is  muscular  at  the  b^;inning  for  nearly  an  inch,  and 
then  becomes  elastic  before  it  gives  off  any  of  the  branchial  arteries ; 
upon  its  inside  are  placed  three  valves,  something  like  the  tricuspid 
[valves  of  the  right  ventricle  in  man],  which  have  cords  passing  out 
from  their  points  to  be  fixed  to  the  semilunar  valves  at  the  beginning 
of  the  true  elastic  arteiy :  the  corpora  sesamoidea  are  veiy  large.  The 
coronary  arteries  do  not  arise  from  the  branchial  artery  that  comes  out 
of  the  heart ;  so  that  the  alternate  contraction  of  the  heart  cannot  arise 
fr^m  the  coronary  arteries  arising  behind  the  valves. 

Near  the  upper  part  of  the  oviduct  are  two  caeca,  like  those  of  the 
rectum  of  some  carnivorous  birds :  these  are  partly  endosed  in  an  entire 
peritoneal  capsule.  The  one  I  had  from  Dr.  John  Hunter  might  be 
called  a  maiden  one.  The  oviducts  were  no  larger  than  crow-qiulls : 
they  winded  round  the  upper  part  of  the  Uver,  on  the  spongy  substance, 
and  bent  a  little  down  between  the  two  lobes,  and,  as  it  were,  joined 
[one  another],  and  opened  by  a  slit  between  the  upper  part  of  the  two 
lobes'.  The  ovaria  are  two  long  bodies  lying  on  the  back  behind  the 
upper  part  of  the  Hver. 

There  is  no  dura  mater  either  to  the  brain'  or  medulla  spinalis.  An 
elastic  ligament  runs  along  the  spinal  processes  of  the  back,  from  the 
head.  The  nerves  of  the  head  mostly  terminate  in  the  blind  ends  of  the 
mucus  bags  or  canals,  which  are  in  vast  numbers  in  the  head,  in  many 
places  dose  upon  one  another,  like  a  honeycomb.  They  [sharks]  have 
no  Cauda  equina,  the  medulla  spinalis  terminating  in  the  tail  in  a  point. 
The  nerves  from  the  medulla  spinalis  are  very  smaU :  their  number  seems 
to  be  equal  to  the  number  of  interstices  between  the  vertebra.     The 


1  [Hunt  Prep.  Phya.  Series,  No.  911.]  »  [lb.  No.  2679.] 

»  [lb.  No.  1311.] 
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nerves  tcom  the  brain  are  in  number  [nine  pairs^  including]  tbe  olfac- 
toiy  and  optic.  The  nerves  seem  to  grow  larger  as  soon  as  they  have 
passed  through  the  skull.  There  is  a  white  mucus  in  the  ear',  instead 
of  bonoy  as  in  the  cod.  Sec. :  this  is  partly  mucus,  and  partly  calcareous 
earth,  as  it  is  partly  soluble  in  an  add. 

On  the  inside  of  the  anus,  just  on  the  outside  of  the  ring,  there  are 
two  protuberances  like  flaodd  nipples :  these  are  two  openings  which 
communicate  with  the  general  cavity  of  the  belly.  This  structure  will 
allow  of  water  to  pass  out,  but  none  to  pass  in*.  There  is  no  ^sound ' 
[air-bladder].  How  this  fbah  contrives  to  keep  itself  of  the  same  spedfic 
gravity  with  the  water  I  do  not  know.  Sea- water  is  heavier  than  fresh. 

Oaleus,  or  Cakchauas. 

The  shark,  the  jaws  of  which  I  had  of  Mr.  Bowater*,  was  11  feet 
from  the  snout  to  the  end  of  the  tail ;  and,  when  killed,  had  several 
young  in  its  belly.  It  had  also  a  brickbat  in  the  cavity  of  the  stomach ; 
it  therefore  must  have  the  power  of  reguigitation. 

The  Doo-fish  ISpinax  acantkias,  Cuv.']. 

There  are  two  fins  on  the  back,  one  near  the  middle  of  the  fish,  the 
other  near  the  tail :  upon  the  anterior  edge  of  each  fin  stands  a  sharp* 
pointed  thorny  substance:  that  on  the  posterior  fin  is  the  largest.  By 
these  it  defends  itself,  and  perhaps  assists  in  tearing  its  food ;  for,  when 
anything  offends  its  head,  by  laying  hold  of  it,  or  if  it  be  hooked,  it 
immediately  turns  round  its  tail  and  darts  this  homy  spike  into  it  [the. 
offending  object]  and  tears  it  away. 

There  are  two  rows  of  teeth  in  the  lower  jaw,  and  three  in  the  upper. 
The  rows  in  one  (when  the  mouth  is  shut)  pass  in  between  the  rows  of 
the  other.    The  teeth  stand  obliquely  with  their  points  turned  back. 


1  [The  homologue  of  the  giutatoiy  nerre  of  maTnmalii  is  wanting;  but  the  f^i 
pharyngeal  has  an  origin  diatmct  from  that  of  the  par  yagum.] 

»  [Hunt  R«p.  Phys.  Series,  No.  1674.] 

*  [Br.  Andrew  Smith  informed  me  that  he  had  found  a  qnantily  of  sea-wster  in 
the  MomBtk  of  sharks  which  he  had  dissected  at  the  Gape. 

Qn.  Does  it  enter  to  defend  the  yisoera  from  external  pressure?  or  to  compensate 
for  the  want  of  power  or  facility  in  the  abdominal  parietes  to  aooonmiodate  them- 
selves to  changes  in  the  dimensions  of  the  contained  Tisoera,  the  water  entering,  for 
example,  after  the  evacuation  of  the  ova  or  semen?  But  the  fiust  should,  firsts  be 
expressly  sought  for  and  determined  by  analysis.] 

^  [In  the  Hunterian  Osteological  Collection  are  preserved  the  jaws  of  Galeut 
ferox.  No.  405,  and  of  Caroharias  macropterus,  No.  417,  either  of  which  answer  to 
the  dimensions  above  given.] 

»  [Parts  of  the  skeleton  of  this  fish  form  Nos.  390  and  391,  Hunt.  OsteoL  Series.] 
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like  the  teeth  of  a  stokley  which  is,  perhape,  for  the  better  holding  and 
catting  of  their  prey.  Each  row  becomes  stronger  and  longer  as  it 
becomes  more  inward.  The  ductos  cysticns  is  not  above  -^th  of  an 
inch  long. 

The  male  dog-fish  has  two  long  processes  close  to  the  anns,  connected 
to  the  potsterior  lateral  [ventral]  fins,  which  pass  backwards  in  the 
direction  of  the  body  of  the  fish,  just  as  in  a  skate,  Ao.  As  the  female 
seldom  have  snch  processes,  and  those  that  they  have  are  veiy  short,  I 
did  suppose  that  their  nse  in  the  male  was  to  embrace  the  female  in  the 
time  of  coition ;  but  I  do  suppose  that  they  are  the  two  penes.  The  vasa 
deferentia  swell  into  oblong  bags  and  terminate  within  the  anus  into  a 
pyramidal  body.  The  testes  are  higher  up  in  the  abdomen,  and  are 
very  large  \ 

The  female  has  a  small  clitoris,  in  shape  like  the  penis  of  the  male : 
some  females  have  small  processes  at  the  anus. 

I  did  suppose  that  the  dog-fish  were  young  sharks,  but  I  now  rather 
suppose  that  they  are  not ;  for  in  these  dog-fish  the  parts  of  generation 
were  complete  and  fdll  of  semen.  It  is,  perhaps,  a  small  [kind  of] 
shark. 

The  Nus8^  or  Spotted  Dog-fish  IScyttiwn  canicula,  Cuv.]. 

I  bought  two  fish  for  ^  dog-fish.'  These  difierences  appeared.  There 
were  no  spurs  on  the  back ;  therefore  they  were  similar  to  the  shark. 
The  nose  communicated  with  the  mouth  as  in  the  skate  or  thomback. 
The  teeth  were  not  in  distinct  rows,  as  in  the  dog-fish  or  shark ;  but  a 
pretty  broad  snrfiace  was  studded  with  them,  as  in  the  skate,  but  they 
were  not  so  strong  or  so  broad.  The  snout  did  not  project  so  far  beyond 
the  mouth  as  in  either  the  dog-fish  or  shark:  it  likewise  was  more 
transverse,  not  so  semilunar.  In  the  shape  of  body,  skin,  fins  and  tail, 
these  were  just  like  the  dog-fish  or  shark:  so  were  the  external  parts 
[of  generation]. 

This  is  the  fish  called  the  *  nuss.'    It  lays  egga,  similar  to  the  skate. 

Thb  Kingston  Fish  [Monk-fish  {Squatina  Angebu,  Cuv.*)]  • 

The  kingston  fish  and  torpedo  would  seem  to  be  in  a  middle  state 
between  the  shark  and  the  skate,  thomback,  &c.    They  have  not  the 


^  [Hnnt  Prep.  Phys.  Series,  No.  2395.] 

*  [The  jawB  and  teeth  of  thiB  fish  form  No.  441,  Hunt  OttooL  Series.  InCoUine'e 
*  System  of  Anatomy/  foL  1685,  the  Tisoeni  of  a  SquoHna  are  represented  in  plate  27, 
as  *'  A  Kingston  opened.*'] 
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thin  sfaarp'pointed  teeth  of  the  shark,  but  muoh  more  so  than  Hie  skate 
has. 

The  crystalline  humour  coagulated  in  the  kingston  fish's  st^xnaeh; 
therefore  there  is  a  coagulating  property  in  the  stomach  of  that  fish. 
The  testicles  of  the  shaik,  thomback,  Kingston,  and  dog-fish,  become 
larger  at  the  time  of  copulation,  like  the  oyaiium  in  the  female^ 

On  the  inner  and  unconnected  edge  of  the  spiral  Talve  of  the  gut  of 
a  skate,  ifec,  there  is  an  elastic  ligament  running  tiie  whole  length  of 
that  edge,  which  always  keeps  it  out  of  one  length*. 

The  Fire-flare  [Trygon  Pastinaca,  Cuv.]. 

A  fish,  called  the  fire-flare,  is  very  much  of  the  skate-kind ;  only 
darker  on  the  back,  having  tiie  upright  holes  [spiracola]  ckee  to  the 
eye,  as  it  were,  through  the  orbits.  It  was,  anatomically,  a  skate. 
The  external  characteristic  of  these  fishes  is  the  small  mouth  on  the 
under  sorface  [of  the  head] ;  five  slits  in  the  skin  on  each  side,  viz.  the 
openings  for  the  gills ;  and  the  holes  [spiracula, '  ^vens ']  leading  from 
the  mouth  to  the  upper  part  of  the  head.  There  are  two  flat  fins  by 
the  sides  of  the  anus :  the  tail  is  a  continuation  of  the  body'. 

[Order  Holocephali.] 

[The  Southern  Chimera  {CaUorhynckus  antarctictis,  Cuv.^).] 

It  is  to  be  observed  that  Nature  has  a  certain  nxunber  of  modes  of 
performing  every  one  of  her  actions,  no  two  of  which  are  alike ;  and,  in 
a  general  way,  she  has  united  her  various  operations  so  as  to  form  a 
compotmd,  which  in  the  whole  has  a  specific  quality,  and  which  union 
constitutes  a  genus  of  a  species. 

Each  mode  may  be  reckoned  like  a  letter  in  the  alphabet ;  by  uniting 
them  a  word  is  produced ;  and  by  diversifying  them  different  words  are 
produced,  only  that  words  do  not  approach  nearer  in  meaning  by 
having  more  of  the  same  letters  in  them.  If  Nature  was  uniform  in 
this  mode  of  union  of  her  operations,  then  the  Natural  Histoiy  of  these 
compounds  would  be  more  easily  attained.  It  would  be  like  a  universal 
langoage;  and,  in  natural  things,  it  would  only  be  necessary  to  see 
one  part  of  any  of  the  Compound  to  judge  of  the  whole'.  But  she  appears 

'  [Hunt.  PrepB.  Phys.  Series,  Noe.  2677, 2678.]  >  [lb.  Nob.  650,  776.] 

.  *  [The  tail,  with  the  aemted  spine,  of  b  JVyffon  PatHnaeOj  fonn  the  specimen 
No.  531  of  the  Hunterian  Osteological  Series.  The  organ  of  smell  is  preserved  in 
the  Physiological  Series,  No.  1529.] 

«  [This  article  is  headed  "New  Shark:"  the  description  aooorda  with  the  sped- 
men  No.  2676,  Hunt.  Phjs.  Series.] 

*  [Cuvier's  *  Law  of  Correlation ;  *  applicable^  in  certain  weil-deAned  and  natural 
groups,  to  palnontology.] 
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to  be  whimsical  in  diaposing  of  these  modes  out  of  the  general  order, 
diveisifying  them  in  such  ways  as  to  make  a  vast  nxmiber  of  species  in 
most  tribes ;  not  only  diyersxfying  the  properties  of  a  tribe^  but  making 
sach  a  combination  of  those  properties  in  some  tribes  as  is  most  distant 
from  the  general  combination ;  uniting  [in  one]  an  operation  belonging 
to  another  tribe  most  distant  from  [that  one]  in  all  its  other  properties. 

The  animal  before  us  appears  to  be  the  most  remarkable  instance  of 
these  observations  of  any  Pknow.  It  seems  to  be  a  miztore  of  as  great 
a  variety  of  properties  of  different  tribes  or  genera  as  can  possibly  be. 
It  is  a  fish  in  all  those  properties  on  which  the  economy  of  life  depends. 

Externally  it  has  the  tail  of  the  shark,  having  the  fin-part  of  the  tail 
on  the  under  edge^  The  ventral  fins,  which  answer  to  the  hind-legs  in 
qaadraped8%  ate  very  similar  to  those  of  the  shark,  bnt  are  more  fleshy 
than  common:  as  also  are  the  arm-fins  [pectorals],  which  are  very 
broad,  and  more  fleshy  than  in  fish  in  common,  or  in  any  of  the  ray- 
kind.  There  are  two  fins  on  the  back ;  however,  the  anterior  one  is 
rather  fbrthar  forwards,  and  has  the  spur  on  its  anterior  edge  like  the 
dog-fish.  But,  in  other  external  appearances,  it  is  not  of  the  shark-kind ; 
for  it  has  but  one  opening  &om  the  giUs,  which  is  an  oblong  orifice  as 
in  the  eel,  but  which  is  covered  by  a  fold  or  flap  of  the  skin  of  the  head: 
nor  is  it  similar  in  some  of  its  essential  parts ;  for  its  gills  are  similar 
to  those  of  bony  fish,  not  at  all  like  those  of  the  ray-kind.  Its  mouth 
is  like  the  mouth  of  no  fish  that  I  know ;  nor  is  it  similar  at  aU  to  that 
of  the  porpoise,  to  which  the  animal  is  similar  in  a  most  striking  in- 
stance'. It  has  a  projection  at  its  nose  peculiar  to  itself,  and  its  eyes 
are  [peculiar?],  as  far  as  I  could  judge.  It  has  no  scales,  but  a  soft 
skin  which  is  pied.  Its  intestine  is  that  of  the  ray-kind.  The  female 
has  two  oviducts,  similar  to  those  of  the  ray-kind,  which  appear  to  open 
above  the  liver;  at  least  I  suppose  so,  from  analogy,  being  in  some 
respects  similar  to  those  of  the  ray. 

These  two  ducts  get  to  the  sides  of  the  abdomen,  winding  round  the 
liver,  and  descend  along  the  back,  coming  nearer  each  other  to  the  anus, 
but  where  they  open  I  could  not  discover,  being  too  small  for  examina- 
tion.  There  are  two  ovaria,  one  on  each  side  of  the  spine,  near  the 
upper  part ;  they  are  flat  bodies  somewhat  similar  to  those  of  the  dog- 
fish. But  what  is  the  most  curious  of  the  whole  is  a  union  of  the  most 
distant  parts,  and  of  course  principles,  that  I  know  in  Natural  History. 
It  has  two  nipples*,  as  in  the  whale-dass  of  animals,  one  on  each  side 

^  [The  *  heterooercal  *  form  of  Agaasiz.] 

'  [A  homology  also  ftppreoiAted  by  limueus,  in  fonning  his  order  ApodeMJ] 

'  [Viz.  in  the  supposed  nipples.] 

^  [The  rodimental  homologoes  of  the  '  daspers '  in  Ihe  male.] 
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of  the  abdomen,  a  litUe  above  the  anus ;  and  therefore  is  most  pro- 
bably viTiparona  and  giyes  sack^  What  part  of  the  world  this  fish 
came  from  I  do  not  know'. 

[Order  Oanoidbi.] 

The  Stukobon  [Acipenser  Siurio,  Linn.']  • 

The  anus  is  near  the  tail,  yis.  the  lower  part  of  the  abdomoi.  The 
ce8ophag:QS^  passes  down  below  the  pericardium,  and  before  the  soond 
[air-bladder],  adhering  to  it :  the  stomach  is  continaed  some  way  in 
the  abdomen,  appearing  like  an  oesophagos,  then  makes  a  short  torn  to 
the  left,  and  passes  up  nearly  as  high  as  before :  it  then  makes  a  torn 
down  and  to  the  ri^t ;  this  last  lies  in  the  ooncave  hollow  of  the  liver, 
and  where  it  is  going  to  pass  down,  it  terminates  in  the  pyloros.  The 
duodenum  passes  down  8  or  10  inches,  and  makes  a  short  bend  up  upon 
itself  as  high  as  the  pylorus ;  then  makes  a  short  bend  again  down,  and 
terminates  in  a  valvular  apparatus  like  a  pylorus,  into  the  colon  which 
runs  straight  to  the  anus.  The  whole  length  of  the  intestine  firom  the 
pylorus  to  the  anus  is  honeycombed,  and  the  rectum  has  a  spiral  ridge 
running  through  its  whole  length',  something  like  that  in  the  shark, 
dog-fish,  skate,  or  thomback.  Below  the  second  turn  of  the  stomach 
is  the  pancreas*.  These  parts  are  more  spread  from  one  another  than 
natural  (in  the  sketch),  for  they  rather  lie  before  one  another.  The 
dotted  line  above  is  where  the  liver^  is  situated,  the  left  lobe  of  which 
passes  down  as  low  as  the  first  turn,  lying,  as  it  were,  between  the  two 
behind,  as  the  pancreas  lies  before^.  The  spleen  lies  all  along  tfaid  upper 
sur&ce  of  the  duodenimi,  or  that  surface  next  to  the  back,  passing  a 
little  lower,  and  at  the  upper  end  it  divides  into  two,  as  it  were,  en- 
closing the  first  turn  of  the  stomach.  The  pancreas  opens  by  large 
orifices  into  the  duodenum,  dose  to  the  pylorus,  and  is  no  more  than  a 

^  [The  Callorkgfnckua,  like  the  CktmarOi  ia  <mpKrouB:  the  nidamantal  glandB  of 
the  oviduotB  are  ahown  in  the  preparation  Ko.  2676.  The  m'ngiilar  eggs  of  which 
they  aecrete  the  albuminous  ahell  are  shown  in  Nos.  3235  ▲  &  b.  Hunter's  prelimi- 
nary and  characteristio  remarks,  introductory  to  this  dissection,  aire  invalidated  by 
his  odd  Bustake  of  the  parts  he  describes  as  *  nipples/] 

s  ["  Mr.  Hunter  got  it  in  1792,  and  Mr.  St.  AuMn  made  b  drawing  of  it.— W.  C." 
The  last-named  gentleman  was  one  of  the  numerous  French  emigrants  in  London  at 
that  date.  Mr.  Hunter  receiyed  him  into  his  house,  and  some  drawings  of  Natural 
History  objects  were  made  by  him.  The  CaUorhynchus  inhabitB  the  Australian  and 
Antardic  Seas.] 

'  [The  jaws  and  parts  of  the  dermal  skeleton  of  the  stuigeon  are  preserred,  Koe. 
376-^79,  in  the  Hunterian  Osteological  Series.] 

•  [Hunt.  Prep.  Phys.  Series,  No.  463.]  »  [lb.  Nos.  636—644.] 

•  [lb.  No.  604.]  1  [lb.  Nos.  793,  794.] 

•  [The  rough  *  sketch '  referred  to  is  omitted.] 
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number  of  csBca,  as  it  were,  united  into  one  majse.  The  duct  of  the 
liver  opens  in  the  notch  or  angle  that  the  pylorus  makes  with  the  duo- 
denum, and  the  opening  of  the  pancreas. 

The  oyaiia  lay  along  the  back  on  each  side  of  the  ducts  passing  down 
to  the  anus,  at  whose  yerge  they  open. 

There  is  no  urinary  bladder. 

The  sturgeon  has  fat  about  the  head,  muscles,  &c.  or  interstices  of 
parts,  which  is  very  yellow  ^  From  the  gills  pass  up  two  holes  [spiracles] 
to  the  upper  sur&oe  of  the  head.  In  the  head  there  is  a  crust  of  bone 
covering  the  cartilage.  There  is  fieit  in  the  muscles  about  the  gills ; 
those  musdes  axe  red ;  therefore  the  red  blood  is  pushed  further  than  in 
other  parts.  The  coats  of  the  intestines  are  very  thick.  The  muscles 
about  the  head  are  proportioned  in  length  to  the  quantity  of  motion 
wanted  in  the  parts.  The  fasciculi  are  veiy  much  detached.  I  have 
found  no  bones  of  fish  in  the  stomach  of  the  sturgeon.  The  stomach 
appears  like  a  gut.  Is  not  the  sturgeon  nearest  to  the  shark  of  any 
other  fish?  both  from  the  spiral  valve  in  the  intestine,  as  also  the 
opening  on  the  upper  part  of  the  head  with  the  gills?^. 

[Order  Acanthoptbbi.] 

The  Frog-  or  Deyil-Fish  [Lophius piscatorius,  linn.']. 

This  fish  has  a  large  round  stomach,  with  the  oesophagus  nearly  as 
large ;  short  intestines ;  two  large  caeca  at  the  pylorus ;  and  a  valve 
near  the  anus.  The  liver  passes  from  right  to  left,  not  down  the  sides 
in  two  lobes  as  in  the  shark.  The  gaU-bladder  lies  upon  the  lower  and* 
fore  part  of  the  stomach.  There  are  two  hepatic  ducts,  which  pass 
from  the  liver  towards  the  duodenum,  and  both  enter  a  cyst  or  bag  at 
the  duodenum,  from  which  goes  out  the  cystic  duct  to  the  bladder. 

The  Wolf-  or  Cat-fish  [Anarrkicas  lAqms^  lann.^]. 
The  wolf-fish  is  so  called,  most  probably,  from  the  tusks.     It  has 


1  [Hunt  Prep.  Fhyriol.  Series,  No.  1809.] 

'  [The  sturgeon  Is  one  of  the  few  Hying  repreeentatiyes  of  a  yaet  order  of  extinct 
fiaheSi  showing,  in  the  nudn,  the  affinity  suspected  by  Hunter;  but  with  distinct 
ordinal  characters.  The  heart,  with  the  numerous  rows  of  yalyes  in  the  bulbus 
arteriosus,  is  shown  in  Nos.  707»  906.] 

'  [Farts  of  the  skeleton  of  this  fish  are  prosoryed  in  the  Hunterian  Qsteol.  Series, 
Kos.  310,  313—316,  319—324.  A  portion  of  the  jaw  with  teeth  and  their  elastio 
ligaments  forms  the  Prep.  Ko.  381,  Hunt  Phys.  Series :  the  heart  is  No.  904;  the 
oyarium  No.  3218.] 

^  Parts  of  the  skeleton  of  this  fish  are  preseryed  in  the  Hunterian  Osteol.  Series, 
Nos.  301,  303—306,  306.] 
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only  a  bone  on  the  upper  lip  on  each  side^  none  on  the  lower;  beeides 
which  it  has  two  lips  similar  to  land  animals^  and  a  kind  of  lip  between 
the  anterior  teeth  and  the  three  rows  of  posterior  teeth.  The  nostrils 
are  two  small  holes  in  the  anterior  part  of  the  iace  with  projecfing 
edges :  the j  lead  backwards,  becoming  larger,  as  far  as  the  posterior 
part  of  the  roof  of  the  month,  terminating  in  a  blind  end,  being  irregolar 
on  the  internal  surfoce,  but  not  so  unifDnn  as  in  many  others.  There 
are  large  olfactory  nerves. 

The  stomach^  is  short,  and  ronnd  at  the  bottom;  something  in  shape 
like  tiiat  in  many  birds.  The  dnodenmn  passes  out  on  the  ri^t  side, 
having  a  small  constriction  just  at  its  origin,  which  may  be  called 
pylorus ;  it  then  makes  a  pretty  quick  turn  down,  which  angle  is  ratiier 
a  litde  bagged,  into  which  passes  the  duct  of  the  liver.  The  gut' 
makes  some  slight  turns  to  the  rectum ;  the  whole  length  of  fiie  canal 
being  only  about  the  length  of  the  animaL 

The  oesophagus,  stomach,  and  intestines  are  attached  to  the  back,  by 
almost  one  straight  mesenteiy ;  that  of  the  oesophagus  and  stomach  is 
much  the  thickest :  ihe  vessels  go  out  from  the  back,  and  then  ramify 
upon  the  liver,  stomadi,  and  intestines.  Those  to  the  mesentery  are 
two  arteries  and  two  veins,  and  pass  along  tiie  mesentery  to  the  rectum, 
giving  off  the  branches  to  the  intestines  on  that  side  next  to  them ; 
from  each  of  these  two  arteries  go  to  the  intestine  and  mesenteiy,  so 
that  it  is  double  at  this  part.  On  each  side  of  the  mesentery  is  attached 
an  epiploon ;  these  unite  with  one  another  over  the  pylorus  like  a  ruffle : 
at  this  part  it  is  veiy  narrow  and  double-edged.  The  liver  has  two 
*  lobes,  not  so  long  as  in  the  shark  or  dog-fish :  there  is  no  oil  in  it :  the 
lobes  are  united  at  the  basis ;  so  that  it  is  rather  one  body  with  two 
flaps,  the  light  being  the  largest.  The  gall-bladder,  large  and  round, 
lies  between  the  two  lobes  of  the  liver :  the  bile  is  green.  Cyst-hepatic 
ducts,  eight  or  ten  in  number,  enter  the  bladder  near  where  it  is  going 
to  terminate  in  the  ductus  vesicae.    There  is  no  ductus  communis'. 

The  pancreas  appears  to  be  extremely  small,  just  at  the  oitranoe  of 
the  duct  of  the  liver,  but  I  suspect  that  it  is  somehow  diffused  in  tlie 
epiploon.  The  duodenum  would  appear  to  be  glandular  in  its  substance, 
which,  if  80,  answers  the  same  purpose. 

The  spleen  is  a  pretty  round  body,  only  a  little  depressed  on  some  of 
its  sides.  It  is  of  a  dark  slate  colour,  placed  nearly  vrith  its  middle  in 
the  mesentery  at  the  upper  part  of  that  membrane ;  one  half  on  one 
side  of  the  mesentery,  the  other  half  the  other,  covered  with  a  pretty 
strong  coat,  which  separates  easily  like  the  coat  of  a  human  kidney. 

1  [Hunt  Prop.  VhjB.  Series,  No.  501.]       «  [lb.  No.  631.]       »  [lb.  No.  811.] 
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The  kidneys  are  in  the  nsnal  situation^  viz.  along  the  back.  The  two 
ureters  enter  the  bladder  about  half  an  inch  from  the  neck  upon  its  left 
side.  The  bladder  is  pretty  lai^  and  oblong,  lying  on  the  right  side 
of  the  rectum  and  oyibags :  it  is  pyramidal,  as  in  the  ox :  the  urethra 
is  an  inch  long,  and  opens  dose  to  the  anus. 

Two  very  long  bodies  lie  on  the  back  on  each  side  of  the  rectum  or 
behind  it^  which  I  suppose  to  be  testicles,  but  where  they  enter  I  do 
not  know ;  nor  did  I  see  anything  like  a  penis. 

The  ovaria  are  two  pyramidal  bags  lying  behind  the  rectum ;  they 
communicate  before  they  open  externally;  their  internal  sur&ce  ib 
laminated  with  pretty  broad  laminsB,  which  surfaces  are  studded  very 
thickly  with  a  vast  number  of  ova,  as  if  granulated.  The  common 
opening  is  close  to  and  behind  the  anus^.  In  what  manner  this  fush 
spawns  I  have  not  been  able  to  determine. 

Upon  the  sulcus  made  by  these  two  bags,  lies  another  bag,  but  not 
so  large,  which  opens  by  a  small  orifice  close  to  the  yerge  of  the  anus : 
it  was  filled  with  a  white  matter.  This  bag  I  suspect  to  be  the  bladder 
of  urine. 

As  a  wotf-fish  has  no  sound  [air-bladder] :  quffire,  what  is  its  specific 
gravity?  The  wolf-fish  has  ihe  skin  of  the  body  continued  over  the 
eye ;  but  at  the  cornea  it  is  transparent ;  here  the  skin  is  joined  to  the 
cornea  by  a  loose  transparent  cellular  membrane^.  The  ear  is  oblong 
in  the  direction  of  the  head  of  the  fish.  The  valves  of  the  bran- 
chial artery  are  at  the  beginning,  not  at  the  termination,  as  in  some 
fishes'. 

There  is  no  lateral  nerve.  There  is  no  duct  running  along  the  body, 
but  a  good  many  about  the  head ;  a  row  of  which  pass  along  the  side 
for  some  way,  and  communicate  [with  one  another]. 

[Order  Anacanthini.] 

The  Ling  [Lota  molva,  Cav.]. 

The  ling  has  a  sound.  The  nostrils  are  as  in  the  salmon.  It  has 
the  complete  tunica  conjunctiva,  as  in  the  cod,  and  has  a  fine  eye  for 
showing  the  retina ;  viz.  the  internal  layer  is  strong,  and  the  external 
one  pulpy.  There  are  two  choroid  coats,  an  internal  brown  and  an 
external  silver-coloured.  It  has  a  vast  number  of  caeca  at  the  pylorus, 
filled  with  a  white  mucus. 


1  [Hunt  PirepB.  Phys.  Series,  Koe.  2674,  3219.]  '  [lb.  Ko.  1660.] 

*  [The  heart  ie  No.  906,  Hunt  Phys.  Series.] 
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Whiting  Faulst  [or  Pollack  (Merkmgus  PoUachius,  Cuv.)] . 

It  is  yery  much  like  a  cod ;  and  has  a  sound  which  divides  at  the  top. 
The  anus  is  in  the  middle  of  the  belly,  so  that  the  guts  go  much  lower 
towards  the  tail  than  the  anus  does.  There  are  many  cseca  at  the 
pylorus.  There  were  a  vast  number  of  small  red  worms  in  the  abdo- 
men and  about  the  C8&ca,  which  seemed  to  have  been  formed  first  in  the 
stomach  and  to  have  ate  their  way  through.  The  Hver  extends  the 
whole  length  of  the  abdomen,  and  conasts  of  two  lobes ;  there  is  a 
complete  tunica  conjunctiva :  the  optic  nerve  runs  across.  The  ear  is 
like  a  cod's.  The  two  ureters  pass  by  the  side  of  the  csscum  into  the 
bladder,  which  passes  upwards  to  the  anus,  when  it  opens  externally. 
The  ovaria  are  two  bags  which  have  one  canal  opening  between  tiie 
anus  and  urethra. 

[Order  Malacoptebi.] 

The  Pike  [Esox  Lucius,  Linn.^]. 

The  stomadi  passes  down  almost  as  low  as  the  anus  in  a  straight  line, 
then  turns  quickly;  but  at  this  bend  is  the  pylorus.  The  intestine 
goes  straight  up  as  high  as  the  upper  part  of  the  abdomen,  then  makes 
a  quick  turn  down,  and  passes  all  the  way  to  the  anus  in  a  straight 
Une.  The  soft  melt,  or  testido,  lies  all  along  the  side  of  the  abdomen ; 
that  on  the  left  Ues  on  the  outside  of  the  stomach  and  dose  to  it,  that 
on  the  right  Hes  on  the  outside  of  the  last  intestine ;  they  are  almost 
the  whole  length  of  the  abdomen.  The  lower  end  has  the  vas  deferens 
passing  from  it,  which  terminates  at  the  opening  of  the  urethra  ex- 
ternally*. 

The  liver  consists  of  one  long  lobe,  having  the  gall-bladder  attached 
to  the  posterior  or  upper  surface,  of  a  pyramidal  figure,  the  small  end 
terminating  in  the  duct  which  passes  towards  the  tail  along  the  upper 
surface,  or  that  surface  which  is  next  to  the  back,  in  a  contrary  direc- 
tion to  the  human ;  and  goes  in  a  straight  line  to  the  gut,  where  it 
enters,  about  two  inches  from,  the  pylorus :  they  have  no  pancreas  that 
I  could  see. 

The  spleen  lies  at  the  pylorus,  close  on  the  bend  at  that  part,  and 
pretty  strongly  connected  there. 

The  kidneys  lie  along  the  back ;  at  the  upper  part  they  project  for- 


1  [The  skeleton  of  this  fish  is  No.  48,  Hunt.  Osteol.  Series.] 
>  [Hunt  Prep.  Phys.  Series,  Ko.  2381.    The  female  OTgaos  are  shown  in  Nos. 
2672,  3216.] 
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ward  with  the  upper  end  of  the  sound.  The  upper  half  is  divided 
into  twoy  bnt  at  the  lower  end  they  are  united  into  one ;  and  these  have 
but  one  large  ureter,  which  opens  into  the  bladder  at  its  neck:  the 
urethra  opens  dose  to  the  anus  just  behind  it. 

There  is  &t^  about  the  stomach  and  intestines,  but  none  on  the 
liver. 

The  Salmon  ^Saltno  Solar ,  Linn.]. 

The  intestine  first  goes  a  little  way  in  the  direction  of  the  last  part  of 
the  stomach ;  it  then  bends  down  towards  the  tail,  which  is  continued 
to  the  anus  in  a  straight  line,  and  about  haJf-way  down  it  becomes  a 
little  larger.  The  villous  coat  at  the  small  part  is  in  small  plicae: 
before  it  becomes  larger,  there  are  small  valvular  parts ;  and  just  where 
it  becomes  larger,  there  is  a  large  one  like  a  pylorus,  projecting  down- 
wards; from  thence  downwards  there  are  smaller  folds,  which  are 
continued  to  near  the  anus^.  There  is  a  large  gall-bladder,  the  duct  of 
which  is  large  and  like  the  ?  .    The  hepatic  duct  has 

branches  going  into  it,  as  it  passes  along  a  sulcus  of  the  liver ;  besides 
which  there  is  a  distinct  hepatic  duct  which  comes  from  the  liver  which 
is  very  small,  and  becomes  large  just  at  the  duodenum,  and  enters  with 
the  other  duct  by  a  very  small  orifice '.  The  urinary  bladder  is  long 
and  small,  behind  the  rectum.  The  ureters  join  into  one,  which  enters 
the  bladder  at  the  fundus.  That  part  which  may  be  called  urethra, 
which  is  a  continuation  of  the  bladder,  has  a  number  of  veins  forming 
a  plexus ;  it  opens  behind  the  anus  or  at  the  posterior  verge  of  the 
anus.  The  sound  has  a  mucus  in  it  like  that  in  the  stomach,  and 
it  opens  into  the  cesophagus.  The  veins  of  the  sound  open  into,  or 
anastomose  with,  the  vena  portarum. 

There  is  a  large  vessel  anastomosing  with  the  vas  deferens  from  the 
testicle,  towards  the  anus,  which  I  suppose  to  be  a  lymphatic  vessel, 
arising  from  the  testicle  ^ 

The  brim  of  the  orbit  of  a  salmon,  or  the  termination  of  the  external 
surfeuse  of  the  head,  is  a  thin  semi-transparent  cartilaginous  edge ; 
under  which  the  outer  parts  of  the  eye  roll;  this  is  different  from  some 
other  fishes.  The  internal  sur&ce  of  this  is  not  united  to  the  edge« 
The  sclerotic  coat  is  pretty  thick,  thicker  anteriorly  than  posteriorly. 
There  are  two  choroid  coats,  the  external  one  thin  and  of  a  silver 
colour ;  the  other  thicker  and  black.    It  is  divided  near  the  optic  nerve 


»  [Hunt  Prep.  Phys.  Series,  No.  1803.]  *  [lb.  No.  635.] 

*  [lb.  No.  773,  ahowing  the  pancreas.] 

«  [lb.  No.  2392;  the  female  organs  are  Nos.  3208,  3201] 
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into  two  lamells^  between  -v^ch  lies  a  fleshy  sdbstance  tiiat  SDiroimdB 
the  nerre  in  a  seipentine  manner.  The  nerve  peases  thiongh  the 
whole^  and  would  seem  to  be  flattened  and  broadened,  like  the  head  of 
a  naiL  The  optic  nerve  thixmgh  its  whole  length  is  a  continuation  of 
tlie  sabstanoe  of  the  brain,  and  is  a  very  different  substance  from  the 
retina. 

It  has  two  nostrils  on  each  side,  dose  together,  only  divided  by  a  thin 
partition ;  they  are  placed  just  before  the  eye.  One  orifice  [in  each 
nasal  sac]  answers  to  the  anterior  nostril,  the  other  to  the  posterior  one. 

8p€nmiing  of  the  Salmon. 

"  Biver  Itohing,  near  Sootbampton. 

'<  Information  from  the  fishermen.  The  salmon  in  this  river  b^in 
to  come  from  the  sea  in  the  middle  and  end  of  May ;  and  are  generally 
all  returned  again  to  it  by  the  middle  or  end  of  July.  They  spawn  in 
June,  and  almost  all  of  them  go  as  far  up  the  water  to  deposit  it  as  they 
possibly  can.  They  deposit  their  spawn  in  pits  made  in  sand  or  gravel. 
They  (the  fishermen)  believe  that  they  cover  as  much  of  the  spawn  as 
they  can ;  imd  think  also  that  only  the  parts  so  covered  are  vivified. 
The  pit  is  made  by  the  female,  and  the  spawn  covered  by  the  male,  who 
is  sometimes  so  exhausted  as  to  die  in  or  soon  after  the  operation. 

^'  The  young  are  divided  into  three  kinds :  first,  the  ^  fry ;'  second,  the 
^ smelt;'  and  third,  the  'peal;'  to  these  is  added  a  fourth,  called  a 
'bouge:'  this  is  supposed  to  be  a  mule  got  between  a  salmon  and 
trout ;  it  is  never  found  above  8  lbs.  weight,  and  they  suppose  it  inca- 
pable of  propagating.  The  reason  for  supposing  it  to  be  from  the 
connexion  mentioned,  is,  by  its  having  red  spots  upon  its  sides  and 
belly,  and  in  other  respects  like  the  salmon. 

*^  The  young  salmon  are  first  observed  about  !MIchaelmas,  and  remain 
in  the  river  till  the  season  following,  when  they  return  with  the  old 
fish  to  the  sea;  and  the  season  following  that  they  return  again  to  the 
river  to  propagate.  They  never  call  the  young  a  salmon  until  their 
weightisSlbe.  The  spawn  they  suppose  to  be  devoured  by  the  eel,  jack, 
and  birds ;  the  last,  particularly  the  cormorant,  destroys  vast  quantities 
of  the  fry. 

"  The  eeb  in  the  same  river  begin  to  run  in  March,  and  return 
in  November.  They  are  often  found  with  spawn  in  their  belly;  but 
where  or  when  they  deposit  it  is  not  known.  Young  eels  are  often 
found  in  the  mud  earlier  in  spring.  The  congers  are,  also,  frequently 
found  in  this  river ;  they  differ  from  t^e  eel  in  size  and  colour,  the  last 
of  which  in  tbem  is  in  general  much  lighter ;  they  have  also  a  larger 
jaw  and  mouth,  and  are  more  ravenous  than  t^e  eel. 
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<<  The  eels  live  in  winter  on  the  roots  of  gtaas,  and  in  summer 
on  worms,  and  the  spawn  of  such  shell-fish  as  they  ean  oome  at. 

'^  The  fish  besides  those  mentioned,  are  flat-fish  and  mnllet.  Of  the 
last  they  have  three  kinds,  the  grey,  yellow,  and  red." — Anon.  MJ3. 
Memorandum. 

Thb  Electkical  Eel  {Gymnoha  electriau,  linn.^] . 

This  fish  I  shall  consider  in  three  lights ;  its  singularity  simply  npon 
account  of  the  organ ;  its  singularities  from  other  fish  as  a  fish ;  the 
organ  itself. 

This  fish,  on  the  first  view,  appears  mucli  like  an  eel,  from  which 
resemblance  it  has  most  probably  got  its  name,  but  it  has  none  of  the 
spedfio  characters  of  that  fish.  Its  colour  is  in  general  dark,  very 
nearly  black,  but  it  is  said  to  have  Beveral  brown  spots  [when  aHve]. 
Hie  general  shape  is  long  in  proportion  for  its  thickness.  Its  head  is 
broad  from  side  to  side,  especially  at  that  pairt  where  it  is  joined  to  the 
body.  The  body  generally  is  much  narrower  from  side  to  side  than 
from  the  back  to  the  fore  or  lower  part,  owing  in  some  d^^ee  to  the 
nnder  fin.  It  is  much  thicker  near  the  head  in  proportion  to  its  breadth 
than  at  the  tail.  It  loses  its  thickness  laterally,  by  degrees,  towards 
the  extremity  of  the  tail,  where  it  is  veiy  thin.  The  transverse  section 
is  an  oval,  of  which  the  back  of  the  animal  makes  the  thick,  and  the 
lower  part  the  small,  end ;  which  is  continued  out  into  a  long  point  by 
means  of  the  fin.  It  keeps  its  breadth  to  pretty  near  the  extremity  of 
the  tail,  and  tiien  becomes  narrow  by  the  back  being  bent  towards  the 
fin,  which  keeps  nearly  a  straight  edge.  The  fin  grows  gradually 
broader  towards  the  end  of  the  tail. 

This  animal  may  be  considered,  both  anatomically  and  physiologically, 
as  divided  into  two  parts,  vis.  the  common  animal  part,  and  a  part 
which  is  superadded,  viz.  the  peculiar  organ.  I  shall  at  present  con- 
sider it  only  with  respect  to  the  last,  as  the  first  explains  nothing  relat- 
ing to  the  last  nor  any  thing  relating  to  the  animal  economy  of  fish  in 
general.  The  first,  or  animal  part,  ia  so  contrived  as  to  exceed  what 
was  necessary  for  itself,  in  order  to  give  situation,  nourishment,  and 
most  probably  the  peculiar  property  to  the  second.  The  last  part,  or 
peculiar  organ,  has  an  immediate  connexion  with  the  first ;  the  body 
affording  it  a  sitoation,  the  heart  nourishment,  and  the  brain  and  nerves 
probably  its  pecoliar  powers. 

For  the  first  of  these  purposes  the  body  is  extended  out  in  length, 
being  much  longer  than  what  would  be  sufficient  for  the  progressive 

^  [Hunt  Prep.  OfteoL  SeriM,  Na  45.] 
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motion  of  what  may  be  called  its  body ;  f<»r  the  real  body,  or  that  part 
where  the  yisoera  and  parts  of  generation  lie,  is  situated  with  respect  to 
the  head  as  in  other  fish,  and  is  extremely  short,  so  that,  according  to 
the  ordinary  proportion,  this  should  be  a  very  short  fish ;  therefore  the 
tail,  or  that  part  which  is  extended  beyond  the  cavity  of  the  abdomen, 
is  much  longer  than  what  is  absolutely  necessary  for  the  progressiTe 
motion  of  the  body,  or  fore  part  of  the  animal,  as  it  is  much  longer 
than  what  is  to  be  found  in  fishes  in  general,  which  have  no  other  use 
for  this  part ;  therefore  we  may  reasonably  suppose  it  was  extended 
out  for  the  purposes  of  this  organ  only.  However,  it  is  still  adapted 
for  progressive  motion  and  the  specific  gravity  [of  the  fish] ;  for  there 
is  a  continuation  of  the  spine,  medulla  spinalis,  muscles,  fin,  and  air- 
bladder,  through  its  whole  length.  Its  great  length,  therefore,  seems 
chiefly  to  afford  a  surface  for  the  support  of  the  peculiar  organ ;  how- 
ever, ihe  tail  part  is  adapted  to  the  progressive  motion  of  the  whole, 
and  to  preserve  the  specific  gravity;  for,  besides  the  above  parts,  there 
is  a  membrane  passing  from  the  spine  to  the  fin  which  runs  along  the 
belly.  This  membrane  is  broad  at  that  end  next  to  the  belly,  termi- 
nating in  a  point  at  the  tail.  It  is  a  support  for  the  beUy-fin,  gives  a 
greater  surfeuse  of  support  for  the  [electric]  organ,  and  makes  a  septum 
between  the  organs  of  the  two  opposite  sides. 

The  gymnotus  has  three  fins ;  two  of  them  are  pectoral,  situated  one 
on  each  side,  just  behind  the  posterior  openings  of  the  gOls,  very  much 
like  those  called  the  pectoral  fins  of  an  eel.  The  third  is  the  anal  fin, 
and  is  continued  along  the  lower  surfSace  of  the  fish,  almost  its  whole 
length.  It  begins  upon  the  belly,  and  is  continued  to  the  tail,  being 
narrowest  forwards,  and  becoming  broader  towards  the  tail :  it  conaLstB 
of  small  bones  laid  dose  to  one  another,  and  placed  a  little  obliquely, 
pointing  backwards  towards  the  tail.  These  are  articulated  to  another, 
row  of  small  bones,  but  rather  longer  bones,  within  the  body  of  the 
animal.  These  again  are  fixed  to  the  edge  of  a  pretty  strong  tendinous 
membrane  or  septum,  the  upper  part  of  which,  after  enclosing  the 
large  air-bag,  is  fixed  to  the  thinnest.  This  septum  is  broadest  at  the 
anterior  end,  towards  the  abdomen,  where  it  b^ins  and  terminates  in  a 
point,  at  or  near  the  end  of  the  tail.  All  this  part  of  the  fish  is  divided 
into  a  right  and  left  side ;  each  of  the  bones  of  the  fins  have  four  mus- 
cles, two  lateral  and  two  interstitial ;  the  lateral  muscles  are  immedi- 
ately under  the  skin  and  arise  from  it;  the  others  are  between  the 
bones  of  the  second  row.  The  lateral  muscles  give  the  fin  its  lateral 
motions,  and  the  interstitial  ones  give  each  bone  more  or  less  obliquity, 
which  may  be  called  flexion  and  extension. 

The  Shin. — ^The  skin  is  smooth,  and  in  general  pretty  strong  and 
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tough;  it  is  thidLOst  on  the  back  and  fiides,  becomes  thinner  towards 
the  belly  fin,  and  upon  this  fin  is  quite  thin  and  not  nearly  so  strong. 
It  is  attached  to  the  parts  which  it  covers  by  cellular  membrane,  which 
is  of  a  finer  texture  where  it  unites  the  skin  to  the  lairge  electrical 
organ,  than  on  the  back,  where  it  unites  the  skin  to  the  muscles,  (&c. 
Upon  the  skin,  espedaUy  about  the  head,  are  a  great  many  openings  of 
the  excretory  ducts  which  contain  the  mucus  for  lubricating  the  skin, 
as  in  other  fishes.  The  line  which  passes  along  from  the  head  to  the 
tail  in  fishes  is  their  common  excretory  duct,  haying  a  great  number  of 
branches  which  open  laterally ;  the  glandular  part  for  the  formation 
of  the  mucus  generally  lying  on  the  head.  Under  the  skin,  almost 
everywhere,  lies  a  very  thin  membrane,  spotted  with  numberless  small 
dark  spots :  this  is  more  firmly  united  to  the  parts  which  it  covers  than 
to  the  skin. 

The  Senses. — ^The  eyes  of  this  fish  are  placed  near  the  nose  or  ex- 
tremity of  the  head,  and  are  extremely  small :  these  are,  therefore,  only 
adapted  to  see  near  objects.  This  will  probably  confine  the  [fish's] 
sphere  of  action ;  which  I  believe  is,  in  most  animals,  regulated  by  the 
senses.  [Each  olfactory  sac  of]  the  nose  has  two  openings,  as  in  the 
eel  and  many  other  fishes;  one  anterior  and  a  little  projecting,  the 
other  posterior,  and  even  with  the  common  skin  of  the  head.  These, 
perhaps,  answer  to  the  anterior  and  posterior  nostrils  of  some  other 
animals*  The  organ  of  hearing  is  upon  the  same  principle  with  that 
organ  in  fishes  in  general,  consisting  of  three  bent  canals,  similar  to  the 
semicircnlar  canals  in  the  human  subject,  opening  into  one  cavity, 
in  which  lies  a  loose  bone.  This,  in  some  fishes,  is  of  a  particular 
construction ;  it  is  chalky  in  others ;  whilst  a  few  have  nothing  in  this 
cavity.  These  canals  are  generally  fbrmed  of  a  transparent  cartila- 
ginous substance.  #  The  tongue  projects  very  little,  less  so  than  in 
many  other  fishes.  In  t^e  mouth  there  is  a  very  singular  structure, 
consisting  of  four  rows  of  regular  risings ;  one  placed  along  the  upper 
surface  of  the  tongue,  one  on  the  roof  of  the  mouth,  and  one  on  each 
side,  which  are  smaller  than  those  on  the  tongue  and  roof  of  the  mouth  \ 
It  is  not  easy  to  conceive  a  use  for  them ;  as  they  are  upon  the  tongue, 
it  may  be  conjectured  they  are  for  the  sense  of  taste :  if  so,  then  taste 
is  conveyed  by  different  nerves.  The  mouth  is  neither  large  nor  small, 
when  compared  to  other  fish  of  the  same  size.  The  teetii  have  nothing 
remarkable  in  them. 

The  oesophagus  is  short,  strong  as  in  fish  in  general,  and  pretty  large, 
having  the  air-bags  opening  into  it.    The  abdomen  is  an  oblong  cavity, 

1  [Hunt  Piep.  Fhys.  Series^  Ko.  1449.] 
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somewbat  longer  than  it  is  wide.  The  viaeera  iHuch  it  oontaina  are  all 
adapted  to  the  ahape  or  figure  of  this  cavit  j,  being  short  and  thidc,  as 
it  were  proportioned  to  a  mnch  smaller  and  shorter  fislu  The  stcmiach^ 
is  a  pretty  large  and  almost  ronnd  bag,  a  little  flattened  finom  side  to 
side,  with  a  veiy  fine  internal  Yilloos  coat.  The  intestine  is  small^  bnt 
rather  long  in  proportion.  The  daodenom  passes  out  at  the  ri^t  side 
about  the  middle  of  the  stomach,  then  down  and  roond  the  lower  end 
of  the  stomach  to  the  left  side,  and  comes  np  on  this  side  as  high  as 
the  OBSopbagos,  and  then  makes  a  turn  backward  and  downward,  encdr- 
ding  the  left  side  of  the  stomach ;  it  then  comes  towards  the  beUjyaiid 
passes  along  the  inner  sor&oe  of  that  cayity  towards  the  under  sni&ce 
of  the  head,  in  a  pretty  straight  line,  which  may  be  called  the  rectom, 
and  opens  jnst  under  the  lower  jaw  or  root  of  the  tongue  *. 

The  liver '  is  divided  into  two  lobes :  it  is  small  and  flat,  not  propor- 
tioned to  the  whole  animal,  but  only  to  the  vital  parts ;  the  large  tronks 
of  the  vena  cava  hepatica  ramify  on  its  external  surface,  and  there  is 
no  fat  in  its  substance.  Hie  gall-bladder  is  laige,  lying  between  the 
two  lobes  and  upon  the  stomach  above  the  pylorus.  The  cystic  duct 
enters  the  duodenum  just  at  its  beginning.  The  pancreas  is  appendi- 
culated  as  in  many  fishes,  and  opens  by  many  orifices  into  the  duo- 
denum at  its  beginning.  The  spleen  is  large  and  very  vascular.  The 
kidneys  are  large  and  long,  lying  on  the  whole  back  part  of  the  abdo- 
men, thickest  at  the  lower  end,  which  is  bent  a  little  forwards  on  the 
lower  part  of  the  abdomen,  where  the  ureters  open  into  a  pretty  large 
duct,  or  long  bag,  which  passes  along  the  belly  towards  the  head,  ac- 
companying the  rectum  and  opening  externally  dose  by  the  anus.  This 
bag  seems  to  be  intended  as  a  bladder,  for  it  is  of  a  snffident  size  to 
contain  a  considerable  quantity  of  urine. 

There  are  two  roes,  one  on  each  side  of  the  urinary  bladder:  they 
are  oblong  bodies  of  a  considerable  length,  and  are  of  the  true  roe-kind, 
similar  to  all  of  the  fish  class  except  the  ray-tribe.  The  roes  were  in 
an  imperfect  state;  therefore  I  could  not  distinguish  the  male  roes 
from  the  female ;  but,  perhaps,  the  iq>edm6ns  were  all  males  or  all 
females^.    However,  they  were  said  to  difier  when  alive. 

Of  (he  Motion  of  the  J92ood.— It  is  a  true  fish,  having  but  two  cavities 

*  Many  animalB  have  thu  retrograde  diredion  of  the  last  gat,  particalarly  fiah* 
but  none  in  so  great  a  degree  as  thia. 


»  [Hunt.  Prep.  Physiol.  Seriee,  No.  500.]  «  [lb.  No.  628.] 

»  [lb.  Nob.  790,  791.] 

4  [The  male  organs  are  shown  in  the  Hunt  Pieps.  Nos.  23?9, 2S80;  the  fismale 
organs,  in  Noe.  3220,  3221,  3222.] 
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to  the  hearty  Tiz.  an  auricle  and  Teatridey  answering  to  the  ri|^t  auricle 
and  Tentride  in  the  ^Ttiirntlft  which  have  four  cavities.  It  has  a  hran- 
chial  artery,  similar  to  the  pulmonary  [in  function].  The  gieat  artery 
which  arises  from  the  gills  runs  along  the  back-bone,  sending  out 
branches  as  it  passes.  The  great  vein  runs  along  the  spine  in  the  con- 
trary direction^  collecting  the  smaller  yeins  as  it  passes  along. 

The  respiratory  organs  are  gills :  they  have  no  small  bones,  but  two 
pretty  broad  ones,  acting  as  ribs  for  the  dilatation  of  that  part  which  is 
similar  in  use  to  the  thorax ;  besides  the  laminsB  branchiarum,  which 
are  so  much  fixed  to  the  other  head-bones,  as  not  to  more  forwards  and 
downwards.  The  electrical  gymnotus  has,  in  its  membrana  brandii- 
ostega,  three  flat  rays  or  radii,  connected  by  the  tough  membrane,  and 
moveable  forwards  and  downwards. 

Air-hags. — There  are  two  air-bags,  a  large  and  a  small  one.  The 
large  one  begins  at  the  termination  of  the  cavity  of  the  abdomen,  and 
passes  back  along  the  under  surface  of  the  spine,  as  fiar  as  within  a  few 
inches  of  the  end  of  the  tail,  becoming  smaller  and  smaller  towards  this 
part.  It  has  a  pretty  strong  external  covering,  which  appears  to  be  a 
continuation  of  the  septum  which  divides  the  two  electrical  organs: 
this  is  lined  with  a  proper  or  distinct  soft  membrane.  As  these  parts 
are  appropriated  for  the  specific  gravity  of  the  animal,  their  sLse  and 
extent  are  such  as  answer  this  purpose  without  any  connexion  with 
any  other  known  drcumstanoe  in  the  animal  economy. 

The  small  air-bag  is  placed  forwards  under  the  posterior  part  of  the 
head  or  beginning  of  the  body ;  it  is  a  drcumaeribed  cavity  terminating 
at  the  fore  part  in  two  blind  ends ;  its  substance  is  of  a  firm  tendinous 
consistence,  lined  with  a  soft  membrane  like  the  large  air-bladder. 
These  air-bags  have  each  a  small  duct  which  unites  into  one  near  the 
oesophagus,  into  which  it  opens  near  its  termination  in  the  stomach. 
The  duct  of  the  larger  air-bag  comes  out  at  the  upper  or  anterior  end, 
and  passes  along  the  sax^Me  of  the  kidneys  towards  the  oesophagus.  The 
duct  of  the  small  one  comes  out  at  the  posterior  end,  and  passes  almost 
directly  towards  the  oesophagi,  where  it  joins  the  large  one ;  and  these 
two  form  a  common  duct,  which  becomes  cellular,  and  then  opens  into 
the  oesophagus  near  its  termination  into  the  stomach*  These  ducts  are 
very  small ;  not  much  larger  than  a  large  brad-awl. 

The  hemes  of  this  fish  are  like  those  of  the  eel,  cod,  and  many  other 

fieihes. 

This  fish  abounds  with  fat,  having  it  everywhere  in  the  interstices  of 
the  muscles,  and  also  in  other  parts  of  the  body.  Besides  which  there 
is,  under  the  skin  of  the  back,  and  more  particularly  near  to  the  end  of 
the  tail,  a  whitish  yellow  substance  of  considerable  thickness,  nearly 
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half  the  hreadth  at  this  part*.  It  is  veiy  similar  to  &t  in  very  small 
cells,  but  affords  very  little  oil  when  boiled^  although  it  is  very  inflam-' 
mable  in  the  open  air. 

Mr.  Walsh  informed  me  that  two  electric  eels  fought  and  bit  one 
another,  especially  in  the  night.  They  did  not  appear  to  strike  one 
another  by  their  peculiar  powers.  This  is  like  bees,  which  do  not  sting 
each  other,  but  bite.  

[Then  follows  the  description  of  the  electrical  organs  which  was 
extracted  from  the  above  '  Notes '  for  communication  to  the  Boyal 
Society,  May,  1775.  As  this  description  is  printed  in  the  65th  volume 
of  the  '  Philosophical  Transactions,'  and  in  my  edition  of  the  '  Animal 
Economy,'  8vo,  1837,  p.  415,  it  is  not  given  here.  That  description, 
however,  in  Mr.  dift's  copies  of  the  Hunterian  Manuscripts,  constitutes 
an  important  proof  of  their  authenticity.] 

The  Congeb  Eel  {AnguiUa  Conger ,  Cuv.^] . 

The  anterior  naree  [openings  of  the  nasal  sacs]  are  at  the  anterior 
point  of  the  head ;  [the  sacs]  pass  backwards  and  open  just  before  the 
eye :  there  are  cartilages  at  the  nose,  which  serve  for  the  dilatation  and 
contraction  [of  the  sacs].  The  motion  of  the  under  jaw  upon  the  upper 
is  more  like  that  of  a  quadruped  than  of  fishes  in  common.  The  three 
semicircular  canals  do  not  communicate  with  the  vestibulum :  they  do 
not  pass  through  bony  or  cartilaginous  canals,  but  through  ligamentous 
substance.    There  is  a  small  bone  in  the  semicircular  canals. 

The  Eel  [Anguilla  latirostris,  Yarrell '] . 

The  stomach  has  two  mesenteries  attaching  it  to  the  back,  which 
unite  into  one  at  the  lower  part  of  the  stomach ;  whence  this  mem- 

*  It  may  not  be  improper  to  take  notice  here,  that  there  are  in  general  two  sitaa- 
tiona  for  fat  in  fiahes;  which  are,  the  body  in  general  and  the  Uver.  When  in  tiio 
body,  it  ia  diffused  through  the  whole,  aa  in  other  anim&ln ;  but,  when  it  ia  not  to  be 
found  in  the  body,  it  will  be  found  in  the  liver.  The  salmon-tribe,  herring-tribe, 
jack,  &c,  have  their  fiat  diffiised  all  oyer  the  body :  the  cod-tribe,  ray,  shark,  &a,  have 
it  only  in  the  liyer.  These  facts,  although  not  known  aa  a  constant  rule,  yet  are  so 
JTar  observed  as  to  be  made  the  foundation  of  parte  of  oommeroe. 


^  [Parts  of  the  skeleton  of  this  fish  are  preserved  in  the  Hunt  OsteoL  Series, 
Nob.  41 — 43.  The  following  are  Hunterian  preparations  of  the  conger  in  the  Phy- 
siological Series :  Nos.  1035 — 1038,  branchial  organs ;  No.  2092,  air-bladder ;  No. 
2660,  female  organs.] 

2  [The  skeleton  of  a  small  eel  is  No.  40,  Hunt.  Osteol.  Series.  The  jaw  and  teeth 
of  AnfiguiUa  latvrostris^  Yarrell,  forms  No.  393,  Hunt  Phys.  Series.] 
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brane  passes  down  to  the  lower  part  of  the  abdomen,  continmng  to  be 
attached  to  the  back,  and  to  the  fore  part  of  the  intestine ;  it  is  veiy 
loose  and  fiEtt,  and  would  seem  to  answer  the  pnrpose  of  an  epiploon. 
The  daodenom,  &c.  form  all  one  gat,  which  is  almost  straight,  making 
only  a  few  serpentine  turns  to  the  anus.  The  intestine  has  also  a 
mesenteiy  attaching  it  through  its  whole  length  to  the  vena  portarum. 
This  is  a  long  and  straight  vein,  running  the  whole  length  of  the 
abdomen,  receiying  the  veins  of  the  guts,  spleen,  &c. ;  it  then  passes 
along  the  concave  sur&ce  of  the  liver,  sending  its  branches  into  that 
viscus,  and,  by  the  time  it  has  reached  the  diaphragm,  is  entirely  lost 
in  it.  The  gall-bladder  is  detached  from  the  liver,  and  adheres  to  the 
beginning  of  the  duodenum.  The  heart  is  attached  to  the  pericardium 
by  a  number  of  small  filaments  at  different  places. 

The  aorta  la  a  union  of  the  branchial  veins.  There  are  five  open- 
ings of  the  gills  in  the  mouth  [on  each  side].  The  external  opening 
is  one,  like  a  slit  upwards  and  downwards,  just  before  the  pectoral  fin, 
which  is  very  oblique,  like  the  entrance  of  the  ureters  into  the  bladder, 
being  much  fdrther  back  than  the  openings  from  the  mouth,  and  it  is 
membranous  like  that  of  the  conger  eel. 

Thb  Zebba  Eel,  from  Sumatra^  [Murana  Zebra,  Cuv.*]. 

It  is  of  a  dark  colour,  but  striped  almost  transversely  with  whitish 
narrow  stripes,  some  of  which  do  not  go  all  round,  nor  are  those  which 
do  perfectly  parallel.  It  has  a  broad  tail  but  no  fin.  The  skin  is  veiy 
loose,  more  especially  towards  the  anterior  end.  There  is  one  opening 
into  the  [cavity  containing  the]  gills,  which  are  five  in  nimiber  [on 
each  side].    The  teeth  are  flat,  [the  jaws  being]  as  if  studded  by  them. 

The  oesophagus  is  large,  which  is  continued  into  the  stomach.  The 
stomach  is  a  continuation  of  the  OBSophagus,  being  in  the  same  line, 
terminating  in  a  point  at  the  lower  end.  The  duodenum  comes  out  on 
the  fore  and  right  side  of  the  stomach,  near  the  termination  of  the 
oesophagus,  and  bends  down  directly,  passing  along  the  right  side  of 
the  stomach.  It  is  large,  about  the  size  of  the  stomach,  being  irregu- 
larly honeycombed  on  the  inside*.  At  the  lower  end  it  contracts 
pretty  quickly,  and  then  is  thrown  into  short  bends  upon  itself,  being 
attached  or  kept  in  this  state  by  a  thin  membrane ;  it  is  continued  in 


»  [From  Wm.  Bell,  in  1792.— W.  Clift.] 

*  [Skeletoiu  of  two  specieB  of  Murana  are  preaerred  in  the  Hunt  Ostool.  Seriee, 
Nob.  36,  37.] 
s  [Hunt  Prep.  Fhya.  Series,  No.  630.] 


} 


422  PISCES. 

thia  foim  to  the  reotam  or  anus.  Theae  small  inteatuifia  contained  a 
vast  nmnber  of  daws,  shelb,  &o.  of  crabs. 

The  liver  is  small^  long,  and  lies  alongside  of  the  lower  part  of  the 
oesophagus.  The  gall-bladder  is  not  attached  to  the  liyer  as  in  the 
fowl,  amphibia,  &c ;  its  duct  passes  into  the  duodennm  jnst  as  it  bends 
down. 

I  could  see  nothing  like  testiele  or  OTarium.  The  whole  viseera  were 
attached,  anteriorly,  to  the  parietes  of  the  abdomen,  by  a  membrane  like 
the  mediastinum  in  the  thorax ;  and,  when  slit  up  longitudinally,  it 
looked  like  a  double  mesentery.  This  is  more  like  the  snake  than  the 
eel,  as  if  it  was  approaching  the  snake. 

.  [Order  Dbbmoptebi*] 

The  Lamfeb  Eel  lPetromj/z(mfluinatiUs,BJid  Petr.  fiurrmtif,Linn.]. 

The  mouth  is  longitudinal :  when  fully  opened,  it  becomes  round  and 
makes  a  kind  of  cup,  studded  all  over  the  inside  with  teeth :  the  lips 
have  small  processes  placed  all  round.  The  tongue  is  a  projecting  body 
at  the  bottom  of  the  mouth,  and  of  a  particular  shape,  having  a  great 
many  teeth  upon  it  for  holding  \  The  eyes  are  placed  on  the  sides  of 
the  head,  and  pretty  far  back.  The  nose  is  placed  on  the  top  of  the 
head  as  tax  back  as  the  eyes,  having  but  one  nostril  which  opens 
forwards.  The  fins  on  the  back  are  placed  near  the  tail  and  on  the 
tail. 

The  oesophagus  passes  down  through  the  chest  and  opens  into  the 
stomach :  as  it  passes  down  it  is  perforated  laterally  on  each  side  by 
seven  large  openings,  so  that  it  may  be  called  both  oesophagus  and 
trachea*.  The  stomach  passes  in  the  same  direction  with  the  oqbo- 
phagos,  or  in  the  direction  of  the  abdomen,  and  appears  to  be  only  an 
enlargement  of  the  oesophagus.  The  stomach  is  not  attached  to  any 
thing  excepting  the  liver  by  means  of  the  vena  portamm,  which  at  this 
part  adheres  doeely  to  both,  as  it  were  running  between  *and  uniting 
them  together.  The  stomach  contracts,  and  may  be  said  to  terminate 
in  the  gut. 

The  gut  passes  in  a  straight  line  from  the  stomach  to  the  anus ;  so 
that  the  oesophagus,  stomach,  and  intestines  form  one  straight  tube 
from  the  mouth  to  the  anus.  The  intestine  is  not  attached  to  any  thing 
through  its  whole  course ;  that  is,  it  has  no  mesentery.  Near  the  anus 
there  are  the  arteries  passing  to  the  gut,  and  there  are  communications 
between  the  vena  cava  and  the  veins  of  the  gut  or  vena  portarum.    The 

1  [Uunt  Preps.  Phys.  SerifiB,  Nos.  996,  Ostool.  Series,  No.  35.] 
»  [lb.  Nob.  1022,  1023.] 
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stomach  and  intestineB  have  longitudinal  yalTOS  on  the  inside  paaaing 
through  their  whole  length,  but  nothing  similar  to  a  pyloms.  There 
is  no  pancreas,  and,  of  oouise,  no  caeca. 

The  liver  is  one  lobe ;  is  rather  small  for  the  sixe  of  the  animal,  but 
laige  for  the  sixe  or  length  of  got  There  is  no  gall-bladder,  and 
where  the  ducts  enter  the  gat  I  do  not  know.  The  heart  is  at  the 
lower  part  of  the  ohest,  composed  of  an  auricle  and  a  yentride,  endosed 
in  a  pericardium  which  is  cartilaginous.  The  trunk  of  the  branchial 
artery,  which  is  one  as  it  passes  up,  sends  off  the  seven  pairs  of  bran- 
chial branches. 

The  J  have  seven  ini^iratorj  holes,  crossing  finom  the  ceosophagus, 
vis.  one  to  each  brandiia,  which  enter  the  cavity  of  each  at  the  union 
of  the  edges.  They  have  seven  expiratory  passages  leading  out  at  the 
opposite  edge,  and  open  externally  separately  from  each  other.  The 
branchiso  are  placed  in  the  chest  of  the  animal,  which  is  of  some  length, 
and  not  in  the  setting  on  of  the  head  to  the  trunk,  as  in  most  other 
fishes.  The  chest  is  composed  of  ribs  which  are  cartilaginous  ^  There 
are  fourteen  branduse  in  the  whole,  viz.  seven  on  eadi  side,  which  are 
in  pairs :  eadigill  is  composed  of  two  parts  opposing  eadi  other,  making 
a  flattened  cavity  between  them,  eadi  side  of  whidi  is  composed  of 
longitudinal  folds,  the  edges  of  which  are  loose  in  the  cavity'.  Each 
brandiia  is  endosed  in  a  distinct  capsula  or  pleura. 

The  air-bag  or  *  swimmer'  passes  along  the  back  as  low  as  the 

?  and  opens  into  the  oesc^hagus  near  the  mouUi ;  at  this 
opening,  and  for  some  way  down,  it  is  valvular,  or  has  a  number  of 
ridges  in  it,  as  if  for  the  increase  of  sur&oe,  similar  to  the  branchiie'. 

The  kidneys  are  long,  small,  thin  bodies,  passing  fit>m  the  anus 
upwards,  one  on  each  side,  running  in  the  same  direction,  almost  con- 
tiguous to  each  other :  their  length  is  somewhat  more  than  the  half  of 
the  lower  part  of  the  abdomen :  they  are  attached  by  one  edge  to  the 
back,  where  they  receive  their  vessels,  somewhat  similar  to  the  kidneys 
in  snakes ;  and  on  the  other,  or  loose  edge,  passes  the  ureter,  which  is 
huge  in  this  fidi,  it  having  no  bladder.  The  ureters  become  smaller 
when  near  to  their  openings,  which  are  into  one  cavity,  just  above  and 
dose  to  the  anus ;  which  cavity  is  common  to  them  and  the  openings 
of  the  belly  [peritoneal  canals]  for  the  exit  of  the  ova.    This  common 

^  [They  are  analogoxw  to  ribs ;  aee  '  Hunterian  Leoturai,' '  Yertebrato  AnimalB/ 
8to,  1846,  p.  52.  fig.  11.] 

'  [Hunt  Propa.  Phys.  Series,  Noa.  1024—1030.] 

*  [This  ia  the  median  branchial  canal,  beneatii  the  oBBophagua,  terminating  in  a 
blind  end  behindhand  communicating  anteriorly  with  the  oeeophagua  near  the  mouth 
by  a  doable  Talndar  orifice.] 
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cavity  opens  externally,  almost  within  the  veiige  of  the  aniiSy  m  a  pro- 
jecting part  like  a  kind  of  nipple. 

Of  ihe  Female  Parts,  or  Ovaria. — ^The  OTaiia  are  plaoed  almost  all 
along  the  back,  in  the  centre  of  the  abdomen,  from  the  liver  above,  to 
near  the  lower  part  of  the  abdomen,  the  lower  end  lying  between  the 
two  kidneys.  They  are  attached  to  the  back  through  their  whole 
length  by  a  doubling  of  the  peritoneum,  reodving  their  vessels  at  this 
attachment  between  this  doubling.  From  this  one  attadmientgo  off- 
the  two  ovaria,  as  if  dividing  into  two  lameUse,  but  which  join  one 
another  across  at  their  common  union.  Each  ovarian  lamella  is  made 
up  of,  or  divides  at  its  edge  into,  a  number  of  processes  which  float 
loose  in  the  abdomen.  They  are  composed  of  two  transparent  mem- 
branes, which  may  be  called  doublings  of  the  peritoneum,  united  at  a 
little  distanoe  by  a  number  of  partitions,  whidi  form  cells  in  the  inter- 
stices between  the  two.  That  part  of  the  external  membrane  whidii 
covers  each  cell  has  a  whitish  speck  or  body  in  it,  and  which  seems  to 
have  a  dent  in  its  centre.  These  bodies  I  suspect  are  the  nidi  of  the 
ova.  The  ova  are  formed  on  the  inside  of  this  doubling  of  the  mem- 
brane which  composes  the  ovarium ;  probably  one  in  each  cell.  This 
circumstance  of  the  formation  of  the  ova  on  the  inside  of  the  ovaria  is 
somewhat  similar  to  the  formation  of  the  ova  in  the  firog  and  toad.  As 
the  cavities  or  cells  of  the  ovaria  do  not  communicate,  or  open,  exter- 
nally, as  in  fish  in  common,  and  as  there  are  no  proper  oviducts  as  in 
the  ray-kind,  it  is  at  first  view  difficult  to  account  for  the  mode  of 
propagation  or  the  mode  of  exit  of  the  eggs. 

It  would  appear  from  every  circumstance  that  the  coat  of  the  cell  of 
the  ovarium  opens  as  in  the  frog  and  toad,  and  that  the  egg  passes 
through  it  into  the  general  cavity  of  the  abdomen,  being  there  perfectly 
detached.  [In  Batrachia  the  ova  are  received  into  oviducts,  but,  in  the 
lampreys,]  by  certain  operations  of  the  abdominal  musdes  they  are 
worked  towards  the  anus,  and  are  at  last  squeezed  out  by  the  passages 
which  lead  from  the  abdomen  into  the  conmion  passage  of  the  two 
ureters  before  mentioned,  and  then  they  are  thrown  out  at  the  nipple 
[valvular  outlet  of  peritoneal  canal].  In  one  fish  there  were  several 
ova  lying  loose  in  the  cavity  of  the  abdomen ;  and,  by  >»a^nii1iTig  the 
ovaria  which  had  some  of  those  eggs  in  their  cells,  the  eggs  readily 
made  their  escape.  The  eggs  are  round  bodies,  flattened  on  the  two 
opposite  sides  \  I  never  saw  any  thing  like  a  stone  in  any  of  the 
cavities  of  a  fish. 


'  [Hunt  Prep.  Phys.  Series,  NO0.  2^56,  2659,  3196,  3197,  3198,  3199,  3200, 
3201.    See  also  toL  i.  p.  218.] 
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[Subkingdom  Mollusca,] 

Class  Cephalopoda, 

Thb  Cuttle-pish  [Sepia  officinaUs,  Linn.]  • 

The  cutUe-fisli  would  seem  to  be  a  complete  animal  in  itself,  both 
male  and  female ;  bnt  how  fiEur  it  is  so,  I  hare  not  yet  been  able  to  dis- 
cover. I  should  suppose  that  it  impregnates  its  own  eggs.  It  has  a 
gland  on  the  left  side  of  the  belly,  which  forms  or  secretes  its  yolk  or 
the  substance  of  the  yolk ;  which  substance  passes  backwards  to  the 
tail  or  posterior  end,  and  there  gets  a  ooTcring ;  it  has  a  passage  on  the 
right  for  the  exit  of  these  yolks  when  completely  formed ;  so  that  these 
yolks  as  it  were  pass  round  the  other  viscera.  It  has  two  bodies  whose 
outlines  are  oval,  and  very  much  flattened,  made  up  of  thin  bodies 
whose  sides  are  in  contact,  and  lie  between  the  gland  above  described 
and  the  opening  for  the  exit  of  the  ova,  with  their  apices  forwards,  and 
whose  mouths  open  near  the  passage  of  this  yolk,  as  if  intended  to 
impregnate  these  yolks  as  they  pass  out,  as  the  male  toad  does  the 
eggs  of  the  female :  or  they  may  be  like  the  soft  roe  of  fishes.  It  has 
no  parts  for  receiving  or  being  received. 

Behind,  and  somewhat  between  these  two  testicles  ^  is  a  bag  filled 
with  a  black  liquor :  on  one  side  of  this  bag,  upon  its  inner  surface,  is 
a  thick  substance,  which  is  also  black.  This  substance  I  imagine  to  be 
the  kidney,  as  I  find  nowhere  else  any  thing  similar  to  the  kidney, 
and  the  bag  to  be  the  bladder'.  From  this  bladder  passes  forwards  a 
duct  which  passes  over  and  between  the  two  bodies  [nidamental  glands] 
which  I  call  testicles  or  soft  roes. 

Mem,  The  tentacula  of  a  cuttle-fish,  caught  in  Newfoundland,  35 
feet  long^ 

Animals,  whose  construction  is  uncommon,  may  have  parts  similar  to 

^  [They  are  the  *mdamental  glands'  of  the  female:  see  my  deecription  of  the 
Hmiterian  Preparations  of  the  female  organs  of  the  Sepia  officinalis,  *  Phyriologioal 
Catalogne/  toL  iy.  p.  125.  Nos.  2662—2656.  Hmiter  seems  sabsequently  to  have 
reoogniaed  the  male  cuttle-fish:  see  Hunt  Preps.  Nos.  2371,  2d72.] 

»  [lb.  No.  2126.] 

*  [Banks  and  Solander,  in  the  first  voyage  of  Captain  Cook,  discovered  floatmg  in 
the  sea,  between  Cape  Horn  and  Australia,  in  latadO""  44',  long.  W.  110°  33\ahuge 
oephalopod,  upwards  of  six  feet  in  length  from  the  tips  of  the  arms  to  the  hind  end 
of  the  mantle.  The  parts  of  this  animal  (Encploteuthit  wnguieulata)  were  pre- 
sented to  Hunter,  who  preseryed  sections  of  the  arms  (Phys.  Series,  No.  63),  the 
beak,  mouth,  and  fauces  (No.  308),  the  heart  (No.  903),  and  the  hinder  end  of  the 
mantle,  with  the  terminal  pair  of  rhomboidal  fins,  in  the  series  of  dried  pre- 
parations.] 
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those  whose  constmotioii  we  are  well  acquainted  with ;  jet  we  maj 
not  know  what  they  are.  For  instance,  the  ink  of  the  cuttLe-fish  may 
be  sapposed  to  be  the  mine :  if  it  i^  not,  then  most  probable  they  have 
no  kidneys ;  bnt  as  it  is  so  nnlike  the  nrine  in  other  animals,  it  wonld 
never  be  suspected  to  be  snch,  nntil  the  knowledge  of  their  having  no 
such  bodies  as  kidneys,  similar  to  those  in  other  animals,  was  obtained, 
and  no  other  animal  having  '  ink ; '  therefore  it  is  reasonable  to  snppose 
it  is  the  urine^ 

[Class  Lamellibhanchiata.] 

The  Ship- Worm  [Teredo  navalis,  Linn.]. 

This  worm  eats  a  canal  for  itself  in  the  outer  plank  of  a  ship :  it  is 
a  small  animal  when  compared  with  its  length.  They  are  found  of 
very  different  lengths ;  but,  of  whatever  length  the  animal  may  be,  the 
canal  in  which  it  is  found  is  always  of  the  same  length ;  therefore  its 
tail  is  in  all  cases  to  be  found  at  the  external  sur&ce  of  the  wood 
where  it  first  began,  and  its  head  at  the  other  end  of  the  canal. 

As  it  grows  in  length,  it  eats  its  way  into  the  wood,  and  lengthens 
its  canal ;  its  increase  in  thickness  is  but  nnall  in  proportion  to  that  of 
its  length ;  and  that  increase  is  always  at  the  head ;  so  that  the  tail  of 
one  an  inch  long  is  nearly  as  laige  as  one  two  feet  long. 

They  in  general  bore  in  the  direction  of  the  wood :  at  first  they  go 
obliquely  inwards,  and  then  they  follow  the  grain;  but  this  is  not 
constantly  so :  they  are  often  put  out  of  this  direction  by  some  other 
worm  in  the  same  piece  of  wood ;  for,  whenever  they  come  near  the 
canal  of  another,  they  then  change  their  direction.  There  are  often  so 
many  of  them  together  in  the  same  piece  of  wood,  that  it  shall  be  bored 
so  thick  of  holes^as  it  possibly  can,  without  running  into  one  another. 
But  they  seldom  or  ever  do  go  quite  into  another's  canal :  how  they 
avoid  this  ia  not  easily  ascertained. 

The  canal  is  lined  by  a  white  shell,  for  it  appears  to  have  no  con- 
nexion with  the  body  of  the  animal,  although  it  is  formed  from  it.  It  is 
pretty  thick  and  strong  at  the  tail,  becoming  thinner  and  thinner 
towards  the  head :  it  also  grows  larger.  This  increase  of  thickness  is 
owing  to  this  part  being  first  formed  and  stiU  continuing  to  thicken 
while  the  animal  is  alive,  and  the  fore  part  of  the  animal  while  it  grows 
is,  as  it  were,  creeping  out  of  it  and  extending  the  shell  forwards, 
which  is  at  first  thin.  The  canal  in  the  wood  is  very  smooth ;  and, 
where  it  terminates  at  the  head,  it  is  by  a  smooth  concave  surface,  as  if 
drilled,  or  tamed  in  a  lathe. 

1  [See  Art.  *  Cephalopoda^'  Pyclopftdia  of  Anatomy,  yoI.  i.  pp.  536,  540.] 
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The  wood  wotQd  appear  to  be  the  worm's  only  sdbflisteiioe ;  and,  if 
80,  it  is  one  of  the  most  curious  and  singular  circumstances  respecting 
the  food  of  animals ;  for,  in  most  animals,  the  food  far  exceeds  the  sisee 
of  the  animal ;  but  in  this  they  must  be  well  proportioned. 

[Subkingdom  Abticvlata. 
Class  Insscta.] 

Of  Insecti. 

A  singularity  in  the  external  figure  of  some  animals,  arising  from  the 
mode  of  union  of  the  three  great  parts  of  which  animals  of  a  certain 
degree  of  perfection  are  composed,  has  given  rise  in  the  mode  of  classing 
to  a  division  called  ^  insects.'  These  three  parts,  in  the  more  perfect 
animals,  are  the  ^head,'  the  ^  chest,'  containing  the  heart,  lungs,  &c., 
and  the  ^belly,'  containing  the  digestive  powers,  with  the  parts  of 
generation. 

Although  in  the  insect  these  three  divisions  do  not  exactly  contain 
the  above-mentioned  parts,  yet  they  do  in  some  degree.  The  insect  is 
the  first  of  the  imperfect  [invertebrate]  .animals  that  have  most  of  their 
particular  parts  brought  together  into  their  respective  places ;  the  head, 
for  example,  being  distinct  for  the  brain  and  all  the  senses.  Butalthough 
the  parts  appropriated  for  particular  uses  are  distiuct  in  thenoselves, 
yet  they  are  of  different  shapes,  so  as  not  all  to  come  into  the  same 
places  [as  they  do]  in  the  more  perfect  [animals] ;  for  in  this  class 
[Insecta]  the  heart  is  continued  along  the  back,  and  the  lungs  are 
dispersed  over  the  whole  body :  but  the  belly  is  allotted  to  the  di- 
gestive powers,  and,  in  most,  to  the  ports  of  generation.  The  union 
between  the  head,  thorax,  and  abdomen  in  this  class  of  animals  being 
very  slight,  gives  the  idea  of  an  incision.  The  part  which  is  analogous 
to  the  thorax  is  only  a  fixture  to  the  legs  and  wings  with  their  muscles, 
not  being  a  containing  part :  therefore  the  abdomen  becomes  the  com- 
mon reservoir;  even  the  salivary  g^ds  are  within  it.  Their  cuticle 
and  bone  is  the  same,  besides  answering  many  of  the  other  purposes  of 
life,  as  daws,  pincers,  &c.  They  are  the  fi^t  [animals  in  the  ascending 
scale]  which  have  the  five  senses;  and  the  first  that  are  of  distinct 
sexes'.  They  have  nothing  similar  to  a  pelvis ;  therefore  all  their  feet 
come  out  firom  the  thorax :  of  these  they  are  obliged  to  have  three  pairs, 
and  the  last  go  as  far  back  as  the  belly  to  support  it,  or  the  weight  of 
the  belly  would  tilt  up  the  head  or  fore  part. 


^  [Many  Bntofos  and  certain  plantSi  e.  g,  pahns,  are  dioBoioua.] 
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Thk  da80  of  animak^  reBpedang  external  figure,  and  also  respecting 
tbeir  animal  eoanomy,  maj  be  divided  into  two  kinds ;  for  instance,  the 
spider,  loose,  ftc.  may  be  put  into  one  'dass,  and  those  that  go  through 
changes,  or  fly,  into  another.  This  latter  is  the  class  I  here  mean  to 
treat  of;  and,  as  they  ondeigo  seyeral  changes  before  arriving  at  per- 
fection, I  shall  call  them*  the  metamorphosing  insects^  The  other  dass 
have  all  their  parts  gradually  formed,  from  the  first  formation  to  its 
most  perfect  state;  this  I  beUeve  to  be  the  case  with  the  spider, 
lobster,  &o. 

For  the  first  class  I  shall  keep  the  term  '  insect,'  as  it  has  been  long 
applied,  and  become  familiar. 

Most  insects  belong  to  a  country  where  there  are  seasons;  and  such 
as  five  [through  the  year]  I  belieYe  sleep  during  the  winter,  excepting 
thecommonbee.  Where  they  do  sleep  is  not  fiilly  known.  Onewould 
suppose,  and  I  beUere  it  is  commonly  observed,  that  severe  winter  kills 
many  insects,  and  that  mild  winters  preserve  them ;  and  this  is  known 
by  the  numbers  that  come  forth  in  the  spring  or  summer  following ; 
but  contrary  to  this  general  rule  was  the  effect  of  the  mild  winter  in 
1789  and  1790,  for  there  were  fewer  insects  of  all  kinds  in  the  summer 
of  1790  than  I  had  ever  seen  \  This  may  have  arisen  from  the  mild- 
ness of  the  spring  bringing  them  forward  too  early,  and  then  a  few  cold 
days  coming  on  killed  them,  as  it  did  the  blossom  of  the  fruit  trees. 

This  dass  of  animals  is  perhaps  as  remarkable  an  instance  of  Ihe 
play  of  nature,  as  any  that  we  find  in  the  animal  world;  and  it  is  prin- 
dpally  owing  to  the  dianges  they  undergo. 

The  most  perfect  animals  that  we  know  of  undeigo  a  change  whidi 
divides  their  life  into  two  stages,  in  which  there  is  a  considerable  differ- 
ence in  the  economy  of  life.  For  this  purpose,  the  formation  of  some 
parts  are  altered  or  lost,  and  others  are  consequently  put  into  use ;  but 
these  parts  are  but  very  few  in  number.  All  the  adult  parts  aro 
regularly  forming  while  the  animal  is  still  in  the  womb  or  in  the  foetal 
state ;  in  which  state  it  has  a  few  parts  not  to  be  found  in  the  second 
stage.  These  chiefly  respect  the  circulation,  and  of  course  the  mode  of 
nourishment;  as,  e,  g.,  the  ductus  arteriosus,  ductus  venosus,  and 
foramen  ovale,  which  fits  the  foBtus  for  the  way  of  life  it  is  then  in. 
The  human  is  one  of  the  instances  of  this  kind.  The  life  of  the  foetus, 
in  such,  being  very  different  from  what  it  is  afterwards ;  therefore,  the 
above-mentioned  parts  become  soon  obliterated  upon  the  commencement 
of  the  new  life ;  in  which  the  lungs  are  put  into  play,  and  the  sensitive 


^  [Answering  to  the  MetaboUa  of  Leach,  MacLeaj,  &c] 

>  [The  effect  here  noticed  is  rather  the  rule  than  the  exception.] 
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principle  takes  upon  it  the  power  of  receiving  impressions,  or  becoming  a 
sensitive  being.   Here  we  have  only  one  change,  and  of  course  two  states. 

In  another  class  of  animals,  viz.  firogs,  toads,  <fec.,  there  are  two 
changes,  and  of  course  three  states.  They  are  first  changed  from  the 
foertos  (their  state  in  the  egg  or  spawn)  to  the  aquatic  state ;  and  then 
are  changed  firom  the  aquatic  to  the  land  state,  but  this  change  from 
the  aquatic  to  the  terrestrial  is  very  little ;  and  it  is  a  gradual  change 
from  the  one  to  the  other,  not  so  immediate  as  in  the  first,  or  from  the 
foetal  to  the  aquatic  state.  The  second  change  in  these  anjmals  is 
mainly  in  the  mode  of  respiration,  from  respiring  water  to  breathing 
air ;  for,  when  in  the  aquatic  state,  they  have  a  kind  of  gOls  fitted  for 
such  a  situation,  and  these  are  gradually  lost,  and  the  lungs  as  gradu- 
ally come  into  play.  Some  other  trifling  changes  take  place  in  some  of 
this  tribe  and  not  in  others :  some  parts  are  lost,  as  the  tail  in  frogs ; 
new  parts  are  added,  as  the  legs  in  the  same :  other  parts  are  altered, 
as  the  tails  in  some  newts.  But  none  of  these  changes  are  so  complete 
as  in  the  insect ;  none  of  them  going  into  a  new  state,  in  which  they 
are  losing  many  of  their  first  formed  parts,  and  acquiring  the  second, — 
a  state  in  which  it  has  neither  the  character  of  the  preceding  nor  of  the 
succeeding  animal.  Perhaps  it  is  one  of  the  great  characteristics  of 
this  class  of  animals,  these  very  changes  which  they  go  through  before 
they  arrive  at  the  adult  or  perfect  state. 

This  class  of  insects  may  be  said  to  have  two  states  of  foetation  and 
two  births,  and  therefore  they  have  four  different  modes  of  life.  The 
first  or  foetus,  while  in  the  egg,  is  the  stage  of  hatching,  similar  to  the 
chick  in  the  egg,  or  the  foetus  in  the  womb ;  save  with  this  difference, 
that  in  the  chick  or  the  child  all  the  adult  parts  are  forming,  and  they  pass 
into  the  last  mode  of  life  immediately  upon  being  bom ;  while  the  insect 
only  goes  into  the  larval  or  second  state.  This  second  state  of  birth,  viz. 
the  caterpillar  or  maggot,  is  that  in  which  the  insect  is  increasing  in 
size  in  all  its  parts,  whether  they  be  those  that  are  to  remain  or  not; 
and  is  forming  some  new  parts,  as  the  parts  of  generation  (as  we  see 
in  the  silk-moth),  fitting  them  for  the  condition  of  the  adult  state. 
The  third  state,  or  the  second  foetation,  is  called  the  '  chrysalis,'  when 
they  appear  to  live  upon  themselves,  or  on  what  they  accumulated  when 
in  the  state  of  a  larva.  They  now  become  intersected,  whence  they  got 
the  name  of  ^  insect;'  and  there  are  forming  many  ports  necessary  for 
the  adult,  which  were  not  necessaiy  for  the  larva,  as,  e.  g.,  eyes,  legs, 
wi&gs ;  and  they  now  complete  the  parts  of  generation.  The  fourth 
state  is  the  consequence  of  the  second  birth,  and  forms  the  complete 
animal.  The  fourth  differs  as  much  from  the  second  state  as  any  two 
distinct  genera  of  animals  possibly  can  do. 
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Neither  tbe  flnt  Bor  ilie  aeoQod  ■tates  of  ilie  inaectpf^^ 
tion  of  every  part  wlui^  is  alkerwizds  to  be  fiDoad  in  tiie  thM 
fltaiee.  Bat  this  we  find  to  be  tbe  ease  in  the  fizst  life  of  the  moet  per- 
fect animali;  for^idiateTer  parts  we  find  in  the  adolt,  are  also  to  be  found 
inthefiBtos.  Howerer,  the  second  state  of  tiie  insect^  or  the  caterpiUar, 
Is  prodneing  some  parts  that  are  fimnd  in  the  adnlty  each  as  the  parts 
of  generation.  Itisafifeprepaiingfor  the  adult,  and  is  itself  endowed 
witii  parts  some  of  which  are  only  adi^ited  for  the  seocmd  state,  and  do 
not  exist  in  the  adnU,  while  others  do;  and  many  of  those  that  do 
remain  are  altered,  as  mnoh  as  the  same  parts  can  differ  from  one 
another  in  any  two  distiact  animals,  Tia.  the  digestiye  organs ;  altiioo^ 
they  continne  to  lire  npon  the  same  food  in  both  states,  as  tJie  wasp, 
hornet,  bee,  fto.  This  is,  periiaps,  to  adi^t  better  tiie  shape  of  the  one  part 
to  that  of  the  other.  Howeyer,  there  are  alterations  in  the  oanfinmation 
of  the  parts  that  most  answer  other  purposes, 

80  different  are  all  these  changes,  that  few  traoes  of  the  first  are  left, 
and  no  one  woold  believe,  when  they  are  compaied,  tJiat  they  hoih 
originated  from  the  same  parent,  or  that  the  second  woold  ever  be  like 
the  third  or  fomth.  This  cinmmstanoe  of  a  doaUe  birth,  with  soch  a 
deviation  from  themselves,  obliges  insects  to  be  considered  in  fonr  distinct 
views,  both  as  to  their  Natoral  History  and  their  anatomy.  In  their 
Natural  History  is  to  be  considered,  first,  their  propagation ;  secondly, 
their  ways  of  life  in  the  foor  states;  thirdly,  their  figures  in  the  last 
three  states.  Anatomically  they  are  to  be  considered,  first,  as  to  what 
parts  are  peculiar  to  each  state;  secondly,  what  parts  are  entirely  gone; 
thirdly,  what  are  changed ;  and  fourthly,  what  are  new  or  added. 

The  external  form  of  this  class  of  animals  in  all  their  stages  is  well 
mariced,  and,  I  suppose,  nnderstood ;  especially  the  last,  in  which  state 
they  have  been  principally  considered  and  daseed.  Wben  in  their 
second  stage,  or  after  their  first  birth,  I  think  they  may  be  distingmshed 
into  two  kinds ;  for  they  appear  to  have  two  very  distinct  characters. 
I  woold  call  one  *  caterpillar,'  the  other  *  maggot.'  The  first  will  most 
probably  include  all  the  butterfly  and  moth-kindB.  The  other,  or  second, 
the  fly,  wasp,  ant,  and  beetle-kinds.  I  suspect  the  caterpillar  is  not 
stationary,  but  moves  from  place  to  place  for  food,  at  least  as  far  as  it 
is  necessary,  vis.  from  leaf  to  leaf,  or  from  branch  to  branch.  But  I 
believe  the  maggot  is  more  stationary,  commonly  keeping  to  the  same 
place,  more  especially  those  that  are  fed,  as  in  the  bee-tribe.  I  suspect 
this  last,  or  maggot,  may  be  divided  into  several  classes:  there  is  one 
class  at  least  which  is  aquatic,  as  the  second  stage  of  the  dragon-fly. 
Their  food  in  the  different  stages  is  very  different.  In  the  first  it  is 
the  contents  of  the  egg  which  nourishes-  them ;  in  the  second  and  fourth 
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stages  they  liye  on  extraneous  food;  while  in  the  third  they  seem  to 
lequire  no  nourishment,  ezoeptmg  what  the  changes  they  aie  undergoing 
may  produce.  Their  first  extraneous  food,  or  that  which  they  eat  in 
their  second  stage,  is  commonly  not  what  they  eat  in  tiheir  fourth :  more 
especially  in  the  case  of  those  whose  eggs  are  laid  in  the  jooper  place 
Iw  food ;  as  many  of  Uie  butt^y-kind,  humbla-bee,  common  fly,  and 
gnat.  But  of  those  which  are  led  by  tibe  parent,  many  I  belieTe  are 
fed  on  a  great  variety  of  food,  as  iiie  wasp,  ant,  &c.  Bat  I  suspect 
<iiat  the  maggot  of  the  common  bee  is  either  fed  with  honey,  or  what  is 
called  the  bee-bread,  which  is  also  the  food  <ii  the  fourth  stage.  How- 
ever, I  am  apt  to  belieire  the  bee-l»»ad  is  the  food  of  ihe  maggot-bee 
in  store. 

When  in  ihe  second  stage  they  eat  much  more  than  when  in  their 
fourth  or  fiill-grown  stage :  and  probably  tiioee  thai  live  on  vegetables 
eat  more  than  any  other  known  animaL  Some  insects  eat  no  food  after 
being  fiill-growiu  This  shows  what  a  quantity  of  nourishment  is 
necessary  for  growth* 

Cf  ike  Caterpillar. — Although  I  shall  keep  to  the  terms  head,  thorax, 
and  abdomen,  yet  they  do  not  wholly  correspond  in  Htm  uses  to  those 
parts  in  the  more  perfect  animals*  The  thorax  in  the  insect  is  not  a 
reservoir  for  the  organs  of  re^iraticn ;  but  may  be  considered  as  thcnax, 
as  &r  as  that  part  in  the  more  perfect  animals  is  a  fixed  part  for  the 
anterior  extremities  to  take  their  action  fixnn :  and,  in  this  light,  it  may 
be  reckoned  in  the  insect  as  thorax  and  pelvis  combined;  for  the 
posterior  legs  arise  from  it.  Insects  have  no  drcnmscribed  viaceral 
cavities;  lor  the  cavity  of  the  abdomen,  which  is  the  only  one  that  can 
be  called  a  cavity,  has  all  its  contents  united  to  one  another  by  means 
of  the  air-ceUs.and  vessels,  as  if  they  were  entangled  in  the  air-vessels. 
Both  the  caterj^llar  or  maggot,  when  full-grown,  are  larger  than  when 
in  the  fourth  or  perfect  state. 

The  caterpillar  is  a  long  body  comdsting  of  rings,  forming  many 
points,  giving  origin  and  insertion  to  musdes  for  both  the  progressive 
and  lateral  bending  motions. 

During  this  state  a  perfect  conformity  subsists  between  all  the  rings; 
the  head  and  tail  being  only  distinguishable  from  their  shape  and 
manner  of  termination.  Most,  if  not  all,  caterpillars  when  young  throw 
out  a  thread  from  their  mouths,  which  fixes  them  to  the  part  on  which 
they  are  placed;  and,  if  at  any  time  they  are  thrown  off,  so  as  to 
threaten  a  fell,  this  stops  them.  But  they  are  often  moved  from  the 
fixed  point,  and  often  thrown  off  so  as  to  be  suspended.  In  such  case 
they  can  dimb  up  by  laying  hold  of  the  thread  above,  by  their  feet 
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alternately,  and  coiling  it  up  about  their  feet  till  they  ariiTe  at  their 
luaal  place. 

Cf  the  Maggot-^The  maggot  ia  not  so  long  as  the  cateipillar  in  pio- 
porticm  to  its  thickneBS,  and  is  smaller  at  the  two  ends  than  in  the 
middle\    Both  caterpiUare  and  maggots,  as  fiir  as  I  know,  have  a  line 
of  dots  on  each  side,  some  more,  others  fewer ;  the  silk- worm  has  nine  on 
each  mde :  these  are  the  mouths  of  the  air-canalB,  which  serve  as  lungs 
in  the  caterpillar,  as  also  in  the  maggot.    But,  besides  this  use,  in  the 
maggot  thej  serve  as  air-bladders  in  those  which  live  in  water,  and 
suspend  them  to  the  surface  of  the  water,  as  in  the  gnat  and  rat-tail 
maggot^  keeping  a  globule  of  air  at  the  tip  of  the  tail,  which  keeps  the 
maggot  near  the  surface,  and  water  from  entering.    Scnne  cateipillarB 
have  feet  for  progressiye  motion,  such  as  those  of  the  butterfly  and  moth, 
and  these  are  of  two  kinds,  the  six  anterior  differing  in  formation  from 
the  posterior  ones.    Some  maggots  hare  tails  for  progressive  motion  in 
the  water,  as  those  of  gnats ;  others  have  them  to  suspend  their  bodiee 
by  near  the  surfieu^e  of  the  water,  as  the  rat-tail  maggot*;  while  others, 
which  have  no  progiessiYe  motion,  as  the  young  ant,  and  those  [larvie] 
which  live  in  cells,  such  as  of  bees,  wasps,  &c.,  have  neither  tails  nor 
feet,  although  they  hare  progressiTe  motion ;  which  is  by  a  kind  of 
shortening  and  elongating  alternately  their  bodies;    and  sometamea 
jumping,  as  in  the  maggot  of  the  common  nut^  and  also  those  in  cheese. 
The  progreosiye  motion  of  those  that  have  feet,  is  a  mixture  of  creeping 
and  walking :  the  creeping  motion  is  an  alternate  elongation  and  con- 
traction of  one  half  of  the  length  of  the  body  at  each  time.    Firsts  the 
anterior  half  lengthens  and  stretches  forward,  while  the  posterior  is 
contracted.    The  stretched-out  head  fixes,  and  this  half  shortens  itself 
out  of  the  posterior  half,  which  lengthens  it ;  and,  when  the  posterior 
half  has  been  pulled  out  to  its  fdU  length,  then  the  tail,  which  was  all 
this  time  the  fixed  point,  loses  its  hold,  and  is  drawn  forward  by  the 
contraction  of  the  posterior  half  upon  itself.    The  walking  is  performed 
at  the  same  time  by  a  successiTe  motion  of  each  pair  of  feet,  which 
assists  in  these  alternate  contractions  and  elongations  of  the  body,  by 
making  a  greater  number  of  fixed  points,  making  the  head  and  the  tail 
alternately  the  fixed  point.    Those  which  are  aquatic,  more  their  taik 
like  a  paddle,  as  fishes  do  theirs. 


1  [The  experienoed  entomologiat,  Mr.  Fred.  Smith,  who  has  kindly  ravued  the 
pages  relating  to  Ihseeta^  cites  the  '  wire-worms,'  or  larm  of  ^aiendm,  as  eseeptiona 
to  the  aboye  general  rule.] 

s  [Mutca  pmdula,  Linn.]  >  [lb.  Hunt  Prep.  Fhys.  Series,  Na  596.] 

^  IBalaninuB  NueumJ] 
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Of  their  external  Surface, — IRiq  oaterpillar  in  some  is  smooth,  as  that 
of  the  silk-mothy  and  probably  of  most  of  the  moth-kind.  In  others  it 
is  extremely  rough  and  hairy ;  pencils  of  hair  coming  out  from  the  skin, 
as  in  many  of  the  butterfly-kind.  They  are  of  various  colours,  both 
those  that  are  smooth  and  those  that  are  rough.  The  maggot  has  a 
smooth  skin,  and  is  commonly  of  a  light  cream  colour. 

They  are  all,  I  beUeve,  produced  firom  an  egg;  but  how  far  this  egg 
is  similar  to  that  of  a  fowl  I  know  not. 

Of  the  Disposal  of  their  Eggs. — ^The  whole  concern  of  the  female  about 
the  egg  is,  in  some  species,  the  proper  soil  for  incubation.  Some,  as 
butterflies  and  moths,  choose  vegetables.  Others  choose  living  animals,  as 
the  bott  [CEetrus  Eqyii']  in  the  stomach  of  the  horse,  the  (Estrus  Bovis  in 
the  backs  of  cattle,  the  (Estrus  neudlis  in  the  nose  of  the  deer,  the  (Estrus 
Tarandi  in  the  back  of  reindeer,  the  (Estrus  [Qastrus']  TuemorrJioidalis 
in  the  rectum  of  horses,  the  (Estrus  0ms  in  the  nose  and  frontal  sinuses  of 
ruminating  animals,  especially  sheep,  the  little  insect  in  Mexico  called 
<  Migna,'  [Chigoe?]  under  the  skin,  the  Vena  medinensie^  in  the  flesh. 
Others,  as  several  flies,  select  dead  animal  matter  which  is  moist  and  in 
a  state  of  putrefaction:  others,  as  the  moth  caUed  [Tinea  tapezaiaf 
Fabr.],  and  several  Dermestides,  select  dry  animal  matter;  and  otheiB, 
as  the  gnat,  choose  stagnant  water.  Some,  as  the  ant,  lay  their  ^gs  in 
common  earth,  without  any  formation  of  it  into  a  nidus;  while  others, 
as  all  of  the  bee-kind,  the  Soarabems,  &c.,  are  at  great  pains  to  make 
proper  places  for  the  ^ggs. 

Some  insects  may  be  said  to  lay  their  ^ggs  in  society,  others  to  be 
solitary,  while  there  are  a  few  of  the  mixed  kind.  Of  the  flrst  is  the 
bee  and  the  wasp ;  of  the  second  are  most  of  the  butterflies,  moths, 
beetles,  &c. ;  of  the  mixed  kind  are  those,  as  the  common  fly,  that  lay 
their  eggs  as  may  be  most  convenient,  one,  two,  or  a  hundred  in  one 
place.  The  silk- worm  moth  lays  its  eggs  as  it  goes  along  upon  the  parts 
where  it  chooses  to  lay  tbem. 

Of  the  Time  of  Laying  and  Hatching, — Some,  as  the  silk-worm  and  the 
black-beetle  [Oeotrupes']^  lay  their  ^ggs  in  the  months  of  August  and 
September,  and  these  are  not  hatched  until  the  summer  following ;  the 
greater  number,  as  most  flies,  the  little  white  moth  with  a  brown  tail 
[Porthisia  ehrysorrhoscC],  the  bee,  wasp,  gnat,  &c.,  lay  eggs  which  are 
hatched  in  the  same  summer. 

Of  <^r  Economy  when  haUjied. — ^When  hatched,  many,  as  the 
PTutlomo!,  spin  a  network  or  covering  for  themselves,  where  they  retire 
in  the  evening. 

^  [FUaria  medinetuiB,  or  'guinea-worm/  an  entosoon,  not  a  lanra.] 
VOL,  n.  2  F 
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Of  thdr  Food  when  Tiotched, — ^The  [lazne  of  the  eggs]  that  were  laid 
upon  partioalar  sabBtanoes  generally  feed  thereon^  the  parent  taking 
no  further  concern  about  them ;  such  are  the  silk-worm,  most  moths, 
butterflies,  fleeh-flies,  A;c,  Some  feed  upon  the  substance  which  the 
parent  provided  as  both  nidus  and  food ;  such  are  many  of  the  ichneu- 
mons, the  humble-bee,  an  insect  in  rotten  wood  \_Xyloeapay  Latr.]. 
Some  of  those  which  provide  places  for  the  reception  of  the  egg, 
generally  provide  food  for  the  young,  as  the  hive-bee,  hornet,  wasps,  &c. 
(although  this  is  not  always  done  by  the  parent,  but  by  others,  which 
therefore  may  be  called  nurses) ;  while  there  are  some  which  do  not 
provide  any  nidus,  but  lay  their  eggs  in  the  common  earth,  yet  never- 
theless take  care  of  their  young ;  as  the  ant,  whidi  not  only  feeds  the 
young,  but  moves  them  from  place  to  place  according  to  circumstances 
or  dangers,  even  when  in  the  chrysalis  state ;  which  last  is,  I  believe, 
peculiar  to  them.  The  food,  therefore,  of  all  those  that  feed  on  the 
substances  in  which  the  eggs  are  laid  is  either  vegetable  or  animal ; 
and  those  also  which  are  fed  by  the  parent  may  have  either  vegetable 
or  animal  food,  and  some  have  both,  as  the  wasp,  hornet,  &c  The 
substance  which  the  humble-bee,  or  Apis  terrestris,  provides  for  its 
young,  is  a  kind  of  wax;  and  the  substance  wiiich  the  Scarabams  [G^- 
trupes  stereorariua'}  provides  for  the  nidus,  is  cow-dung,  which  is  a 
compost  of  animal  and  vegetable  matters.  The  maggot  of  the  bee  is 
fed  most  probably  with  vegetable  substance,  vix.  bee-bread,  or  properly 
honey;  while  the  wasp  feeds  its  young  with  fruit,  meat,  or  almost 
anything  it  can  get.  Those,  as  the  silk-worm,  which  only  live  a  short 
time,  have  their  eggs  neatly  formed  at  once ;  but  those,  as  the  common 
fly,  which  live  a  considerable  time,  have  a  series  of  fbnuations,  a  grada- 
tion firom  the  full-formed  to  the  smallest  being  observed  in  their  ovaiia 
at  the  same  time. 

The  mode  of  hatching  is  extremely  various. 

All  of  the  first  class,  or  caterpiUars,  change  their  coat  several  times. 
Those  of  the  Phalama  first  weave  a  kind  of  network  upon  the  large 
branches  of  the  tree  on  which  they  feed,  which  serves  them  as  a  bed, 
to  which  place  they  retire  in  the  evening,  laying  upon  it  alongside  of 
one  another,  or  pretty  parallel  with  each  other ;  and  on  this  bed  they 
change  their  skins,  which  frequently  remain  entangled  in  it.  I  believe 
that  of  those  of  the  second  class,  which  I  have  called  maggot,  some  do 
not  diange  their  skin  [several  times] ;  but  that  the  skin  grows  in  pro- 
portion to  the  growth  of  the  animal. 

Both  classes  are  preparing  themselves  for  a  second  state  of  foetation^ 
called  <  Chrysalis ;'  though  not  all,  for  the  gnat  appears  to  move  directly 
from  the  maggot  to  the  fly-state.    Some,  during  their  caterpillar  state. 
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e.  g.y  the  silk^worm  and  some  other  moths,  as  also  dming  the  maggot- 
state,  e,  g,y  the  wasp,  common  bee,  humble-bee,  foim  secreting  organs  for 
a  second  nidus.  These  are  ghmdular  tabes  for  the  secretion  of  a  slimy 
mucus,  which  is  capable  of  being  drawn  out  to  a  considerable  length, 
and  when  exposed  to  the  air,  forms  immediately  a  solid  substance. 
Others,  as  many  of  the  butterfly-kind,  have  not  more  of  this  substance 
than  \a  enough  to  form  a  single  thread,  to  suspend  them  to  some  wall  or 
ceiling ;  while  others,  as  the  common  fly,  gnat,  beetle,  are  not  provided 
with  any  such  organs,  but  go  immediately  into  the  chr3rBalis  state,  as 
sometimes  the  silk-worm  does  when  it  \a  weak. 

When  about  to  accompliBh  this  change  they  cease  to  feed.  Those 
tiiat  were  fed  by  their  parent  are  no  longer  so  provided,  and  all  pre- 
pare fbr  the  chrysalis  state.  Some  go  to  proper  places,  as  the  sides  of 
walls,  ceilings  of  old  houses,  &c. :  others  make  their  way  under  ground, 
hollowing  out  an  oval  cavily  for  themselveB,  and  lining  it  with  their 
silk :  others,  beetles,  wasps,  &c.,  stay  in  the  same  nidus  in  which  they 
lived  in  the  maggot-state ;  some  of  these  line  the  ceU  with  a  kind  of 
silk,  as  the  common  bee:  the  humble-bee  may  be  said  to  spin  and 
weave  a  complete  cell  for  itself,  coyering  its  mouth  with  the  same  sub- 
stance ;  others,  as  the  vrasp,  hornet,  <S^.,  only  complete  their  cell  by 
covering  its  mouth.  Some,  as  the  silk-worm,  work  a  uidus  for  them- 
selves ;  while  others,  as  the  common  fly,  get  into  a  dry  place  and  pass 
into  the  second  embryo  state  without  any  nidus ;  the  ants  pass  into 
their  chrysalis  in  the  place  where  they  have  lived  in  the  maggot-state, 
where  no  nidus  had  been  formed  either  by  their  parents  or  themselves. 

Those  which  spin  a  cell  for  themselves,  as  the  silk-worm,  generally 
before  they  begin  to  spin,  empty  their  stomachs  and  intestines :  but  I 
believe  this  is  common  to  every  other  caterpillar,  as  also  to  the  maggots. 
Many,  as  the  bee-tribe,  in  which  I  include  the  wasp,  &c.,  which  had 
been  fed  by  their  parents  or  nurses  while  in  the  maggot-state,  are  not 
forsaken  by  them. 

However,  the  last  action  of  the  bee  is  to  cover  with  wax  the  web  on 
the  mouth  of  the  cell  which  the  young  bee  had  woven.  The  ant  takes 
care  of  the  chrysalis  the  whole  time  it  is  in  that  state.  Insects  do  not 
immediately  pass  into  the  chr3r8alis  state,  many  having  a  tedious  opera<» 
tion  to  perform,  viz.  making  their  nest,  as  does  the  silk-worm.  They 
first  become  inactive,  indolent,  without  eating  food :  in  this  state  of 
inactivity  there  are  certain  parts  formed,  viz.  the  wings  and  adult  legs ; 
and  the  body  is  beginning  to  form  itself  into  different  divisions,  re- 
sembling a  kind  of  middle  state  between  the  maggot  and  chrysalis. 
When  it  goes  into  the  chrysalis  state,  the  caterpillar  casts  its  last  coat, 
and  exposes  a  gradation  between  it  and  the  complete  insect ;  such  as 

2p2 
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very  small  wings :  bat  this  is  not  so  in  all ;  the  wings  in  some,  as  the 
anty  being  a  much  biter  process.  The  formation  of  the  adult  legs  is 
accompanied  with  the  loss  of  the  posterior  [larval]  feet,  and  of  the  tail 
or  holders,  in  those  that  have  them,  such  as  all  those  of  the  butterfly 
and  moth-kind.  But  eveiy  insect  does  not  do  this ;  for  the  gnat,  when 
it  shifts  its  last  maggot  coat,  immediately  becomes  a  fly. 

Of  the  (Jknf salts. — ^The  animal  now  passes  into  the  chrysalis  state,  or 
second  state  of  foetation ;  and,  in  exchange  for  the  last  coat  of  the 
caterpillar,  there  would  appear  to  exude  from  the  skin  another  coat, 
which  wraps  up  the  whole  like  a  mummy-shroud :  but  I  beheve  that 
in  the  maggot  the  coat  which  served  them  through  that  state,  forms  the 
coat  of  the  chiysalis.  In  some  insects,  as  the  stag-beetle  [Lucanus 
eerws']^  the  chrysaUs  covering  makes  distinct  sheaths  for  each  part, 
viz.  for  the  wings,  legs,  &c.  ^ ;  in  others,  as  the  ant,  humble-bee,  dbc, 
it  makes  one  common  covering  for  the  whole*.  In  some,  as  the  silk- 
worm, this  coat  becomes  dry ;  in  others,  as  many  beetles,  it  keeps  moist : 
this  difference  arises,  most  probably,  from  situation ;  the  chrysalis,  in 
one,  being  placed  in  dry  places,  in  the  other  in  moist.  In  some,  as 
in  the  silk- worm,  butterfly,  ftc,  the  chrysalis  coat  is  strong  and  hard ; 
in  others,  as  in  the  bee-tribe,  it  is  very  thin. 

In  form  the  dry  chrysalises  vary  but  little  from  one  another ;  in 
general  they  appear  like  a  case  enclosing  something  of  an  oval  or 
oblong  shape,  much  smaller  at  one  end  than  at  the  other.  However, 
they  are  not  all  so,  for  the  ant  is  a  pretty  regular  ellipsis.  Some  are 
pretty  regular  and  smooth,  such  as  the  silk-worm  or  common  fly; 
others  have  knobs  or  points  on  them,  near  to  the  head  or  thick  end, 
such  as  the  butterfly.  The  moist  chrysalises,  such  as  those  of  the  bee, 
wasp,  black-beetle  ^Qeotrupes'},  are  very  much  the  shape  of  the  perfect 
insect.  The  dry  chrysalises  are  of  various  colours;  some  shining  like 
polished  brass  or  copper,  as  the*  ;  others  grey, 

as  the  chrysalis  of  the  white  butteifly;  or  red,  as  the  chrysalis  of 
the  fly.  These  colours  belong  not  to  the  animal,  but  to  the  chrysalis 
case.  The  moist  chrysalises  are  at  first  commonly  white ;  then  begiQ 
to  take  on  the  colours  of  the  perfect  animal ;  but  this  is  owing  to  the 
animal  being  seen  through  the  coats. 

A  chrysalis  in  general  may  be  divided  into  two  parts,  one  the  head 
and  chest,  the  other  the  belly.    Their  stay  in  this  state  is  various ; 


*■  [Hunt  Prop.  Phys.  Seriesi  No.  3076.    Sooh  chiymliaes  are  the  *  pnpCB  inoom- 
pletes'  of  LimiAUB.] 

'  [S*  also  the  hawk-moth,  Hunt.  Prop.  PhyB.  Seriesi  No.  3061,  as  an  example  of 
the  '  pnpa  obtecta '  of  LinnAua.] 
'  *  [See  that  of  a  butterfly:  Hunt  Prep.  Phys.  Series,  No.  3056.] 
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Bome  rest  much  longer  than  others,  as  the  hawk'-moth  the  whole 
winter ;  but,  I  believe,  not  many  rest  veiy  long.  The  gnat  can  hardly 
be  said  to  enter  into  the  chrysalis  state  at  all ;  it  cannot  be  said  to  stay 
any  time  in  that  state. 

When  in  the  second  state  of  foetation,  insects  are  undergoing  the 
changes  peculiar  to  each  kind;  losing  some  parts,  acquiring  others, 
while  certain  parts  are  changing. 

Of  ike  Parts  ihat  change. — ^The  digestive  organs  go  through  the 
greatest  change ;  for,  in  some,  the  power  is  entirely  annihilated.  The 
form  of  the  mouth  undergoes  considerable  change :  some  lose  their 
mouth  altogether^  as  the  sUk-woim ;  others  change  one  form  to  that  of 
another,  according  to  the  different  foods  and  different  ways  of  getting 
them :  of  this  kind  are  the  humble-bee,  common  bee,  and  common  fly. 
In  the  first,  viz.  the  silk- worm,  the  stomach  is  wholly  lost,  although 
not  the  oesophagus  (this  is  to  be  reconsidered) ;  and  the  part  of  the  gut 
at  the  anus  is  elongated  into  a  small  canal,  extending  the  whole  length 
of  the  abdomen,  which  cannot  be  called  a  gut,  as  it  is  not  now  a  passage 
for  food.  The  second  is  where  the  stomach  of  the  worm  and  caterpillar 
is  changed  in  size  and  shape,  contracting  in  all  directions,  and  becoming 
extremely  small  in  comparison  to  what  it  was.  The  oesophagus  is 
elongated  into  a  stomach  and  intestine,  which  in  some,  as  the  beetle, 
is  of  considerable  length. 

The  bags  near  the  anus,  in  such  as  have  them,  as  the  black-beetle 
[(70ofrtip««],  contract  until  there  is  not  the  least  vestige  left.  The  parts  of 
generation  are  forming  in  both  males  and  females,  but  arrive  at  veiy  dif- 
ferent degrees  of  perfection.  In  the  silk-moth  they  are  completed  with 
the  other  parts  of  the  adult,  which  renders  them  fit  for  propagation  the 
moment  they  come  into  the  perfect  state,  as  the  wasp,  hornet,  common 
bee ;  but  in  others,  especially  of  the  female,  the  parts  are  not  to  be 
found,  even  long  after  the  insect  is  perfected.  But  then  these  do  not 
propagate  the  same  year;  but  as,  probably,  the  males  copulate  the 
same  year,  we  find  the  male  parts  perfect.  The  adult  legs  are  forming. 
The  horns  (antennse)  are  forming.  The  wings,  in  those  that  have  them, 
which  is  by  much  the  greatest  number,  are  formed  in  this  state.  The 
ant  is  an  exception  to  this  time  of  the  formation  of  the  wings ;  for  in 
them  the  wings  are  not  formed  until  the  insect  has  performed  everj 
natural  fdnction,  even  generation,  which  is  the  greatest.  Some,  as  the 
bee,  wasp,  A;e.,  complete  their  wings  in  this  state :  in  others,  as  the 
silk-worm,  fly,  &c.,  the  wings  appear  to  be  only  partly  formed,  and 
immediately  expand  upon  being  exposed.     The  air-vessels  are  forming 

1  [This  18  too  emphatic  a  statement  of  the  change  from  the  mandibular  to  the 
suctorial  mouth ;  althou^  the  latter  may  not  be  pot  to  use  by  the  domestic  ailk-moth.] 
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in  several  plaoes,  and  the  air-bladden  in  the  abdomen,  [which,  besideB] 
answering  the  purposes  of  respiratiany  become  necessary  for  flight. 

When  arrived  at  fall  maturity,  they  then  work  their  way  into  life  or 
action  a  second  time ;  the  chrysalis  coat  splits  in  several  places ;  first, 
at  the  head,  through  which  that  part  passes,  and  then  along  the  body, 
which  soon  follows,  all  the  parts  [in  the  papsB  ineompletse]  being 
drawn  out  of  their  sheaths.  Those  which  have  either  made  a  mdns  for 
themselves,  or  have  lined  their  cell,  are  obliged  to  work  their  way 
through  this;  and  with  the  silk-worm  it  is  a  pretty  diiBcnIt  task. 
Those  which  are  nnder  ground  are  obliged  to  work  their  way  to  the 
sar&oe,  which,  as  in  the  case  of  the  black-beetle,  is  sometimes  d^teen 
inches.  They  all,  at  the  second  birth,  throw  ont  the  exerement  which 
has  accnmulated  in  the  time  of  their  chrysalis  state :  it  is  generally  a 
brown  or  yellow  fluid,  or  rather  a  fluid  mixed  with  a  brown  or  yellow 
substanoe. 

Of  the  complete  IneeU. — When  the  insect  is  eomplelely  fJHiDed  and 
emerges  fiK>m  the  chrysalis  state,  its  colours,  whatever  they  may  be, 
are  not  so  bright  as  they  are  some  days  after :  thus  the  bee,  wasp,  &4i. 
may  be  known  to  have  just  come  from  their  cell.  The  eztenial  iofna 
of  the  insect  consists  of  three  parts ;  a  head,  chest,  and  abdomen ;  the 
head  the  smallest,  the  chest  the  next,  and  the  belly  the  laigest.  The 
legs  come  out  from  the  lateral  and  lower  parts  ci  the  ohest ;  the  winga, 
from  the  higher  and  lat^al  parts  of  the  same.  They  have  six  legSy 
three  on  each  side.  The  two  fore-legs  are  the  shortest,  the  hind-legs 
are  the  longest,  and  by  much  the  strongest :  they  are  obliged  to  be  so, 
as  they  arise  so  far  forward,  they  must  pass  back  to  support  the  hind 
parts  of  the  insect,  especially  when  the  insect  walks  horinrntally;  for 
the  hind  parts  would,  otherwise,  fall  to  the  ground  while  the  bead 
would  be  raised;  acting  upon  the  feet  of  the  middle  legs  as  a  fdlcmm. 
The  l^gs  are  in  pairs;  and,  in  progressive  motion,  the  rig^t  and  left 
move  alternately.  The  motion  of  the  three  on  eadi  side  is  more  eom- 
piicated,  wherever  we  set  out  with  the  first  motion.  It  is,  if  we  b^gin 
with  the  fore-foot,  as  follows:  fore-foot,  hind-foot,  middle-foot:  if  we 
begin  with  the  hind-foot,  it  is  then  hind,  middle,  fore ;  or,  if  we  set 
out  with  the  middle-foot,  it  is  middle,  fore,  and  hind.  When  they 
move  fost,  they  appear  to  lift  up  the  fore-foot,  before  they  set  down  the 
hindmost  one. 

Those  insects  which  live  through  the  winter  are  then  inactive,  in 
eountries  where  there  are  considerable  changes  in  the  seasons ;  but  in 
countries  where  there  is  no  great  difference  in  the  seasons,  they  con- 
tinue longer  in  their  annual  actions.  This  state  of  inactivity  arises 
from  cold,  and  has  its  different  effects  upon  different  insects.    It  may 
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be  divided  into  two  kinds ;  one,  where  they  admit  of  being  nearly  as 
oold  as  the  atmosphere  in  which  they  live,  when  they  are  almost  per- 
fectly inactiye,  reqniiing  no  nourishment:  this  includes  most  insects. 
The  other  is  where  they  cannot  admit  of  a  considerable  degree  of 
diminution  of  their  heat  without  suffering  death :  when,  therefore,  they 
retain  nearly  their  native  heat,  their  actions  are  confined  within  smaller 
limits ;  but  in  such  degrees  of  heat  they  always  require  nourishment ; 
of  this  the  bee  is  an  instance. 

Insects  have  a  great  deal  of  blood  in  them  while  in  the  maggot  or 
caterpillar  state.  In  the  second  change  there  is  hardly  any  blood  to  be 
seen ;  they  hare  but  little  unnecessary  weight,  that  they  may  fly  the 
better.    The  blood  of  the  insect  is  a  transparent  fluid. 

The  blood  of  the  large  caterpillar  of  the  privet-moth  [Sphinx 
Liguttn]  appears,  in  the  microscope,  to  be  made  up  of  globules  floating 
in  a  watery  fluid.  The  globules  are  oval,  but  rather  irregular  in  their 
figure,  and  are  pretty  nearly  of  the  same  size.  They  seem  to  be  very 
numerous,  and  almost  in  contact  with  one  another. 

The  air-vessels  in  the  maggot  and  caterpillar  are  only  for  the  purpose 
of  respiration,  and  are  therefore  only  vessels  or  canals:  but,  when 
the  chrysalis  has  completed  its  purpose,  the  lateral  air-canal  forms 
itself  into  lateral  air-bags,  as  reservoirs  for  air  to  increase  the  si^e  and 
diminish  the  weight  of  the  animal  for  flight :  from  these  reservoirs  pass 
the  respiratoiy  vessels  to  the  different  parts. 

Of  the  eamman  Age  of  Insects. — ^I  think  we  have  reason  to  believe  that 
no  insect  hves  beyond  the  year  of  its  perfection ;  that  most  insects  are 
perfected  in  one  year,  and  many  in  the  same  seas<m ;  and  that  all  insects 
die  the  season  they  lay  their  ^gs,  whether  they  themselveB  were  hatched 
from  eggs  laid  in  that  season  or  not. 

Every  female  insect  does  not  come  to  perfection  in  the  same  year  or 
season  in  which  it  goes  through  its  changes,  and  c(mie  to  the  fly  state : 
of  this  the  bee-tribe  is  an  instance^;  but,  I  believe,  the  males  of  this 
tribe  [do  come  to  perfection  in  the  same  year]. 

As  in  many  instances  it  will  be  difficult  to  And  out  what  insects  live 
through  the  winter,  and  what  die,  also  what  females  live,  while  the 
males  die,  it  will  be  necessary  to  come  as  near  to  the  truth  as  possible, 
so  as  to  be  able  to  say,  with  some  probability,  that  such  live  and  such 
die.    If,  for  instance,  we  find  the  females,  which  we  know  to  live 

1  [Hunter  here  refers  to  the  labourers  or  sterile  females  of  the  social  bees,  which 
"do  DOt  come  to  perfection"  by  reason  of  their  abortiye  ovaries;  although  they  may 
haye  "  gone  through  their  changes  "  to  the  winged  state.  Only  the  queens  or  fertile 
females  live  beyond  the  year  of  their  perfisction;  provided  they  have  not  laid  their 
eggs  during  that  year.] 
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through  the  winter,  to  be  &t  in  the  oatmniiy  and  those  which  we  know 
to  die  in  the  winter  to  he  lean,  we  may  presume  to  reason  frran  these 
appearances  in  insects  we  know  but  little  about.  The  same  may  be 
said  respecting  the  males ;  for,  if  we  find  that  although  the  females  live 
through  the  winter,  as  in  the  bee-tribe,  and  are  fat  in  the  autumn,  yet 
that  the  males  are  lean,  then  we  may  conclude  that  the  males  die*. 

And  in  regard  to  those  insects  of  the  longevity  of  which  we  know 
nothing  directly,  if  either  their  females,  or  males,  or  both,  be  fat  or 
lean  in  the  autumn,  we  are  to  conclude  of  their  living  or  not  through 
the  winter  accordingly. 

Insects  have  no  oyaria  similar  to  those  in  many  other  auimalB ;  the 
small  oviducts  at  their  beginning  are  to  be  reckoned  the  ovaria  of  the 
insect,  for  there  the  first  parts  of  the  egg  are  formed. 

Insects  appear  to  lay  a  number  of  c^ggs  in  proportioin  to  the  trouble 
they  are  at  in  providing  fDr  their  hatdiing  and  rearing ;  thus,  although 
the  bee,  wasp,  hornet,  A;c.  are  at  connderable  trouble,  yet  it  is  tnfiing 
when  we  consider  the  number  of  hands  they  have  that  do  not  breed, 
but  are  employed  on  nursing ;  but  where  the  whole  falls  on  one  insect, 
and  the  care  is  great,  they  then  lay  but  few  eggSy  as^  for  instance,  the 
Uadc-beetle  (GeotrupeB), 

All  soft  eggs  of  insects  I  imagine  hatch  soon  after  laying. 

There  are  three  modes  of  propagation  in  insects  respecting  the  hatch- 
ing of  their  eggs.  It  is  immaterial  which  we  call  first,  second,  or 
third ;  but  we  should  call  one  firsts  so  as  to  fix  which  we  mean  when 
considering  it. 

First  Mode. — ^This  is  where  an  egg  is  laid  in  the  autumn,  keeps  the 
whole  winter,  is  hatched  in  the  beginning  of  summer,  and  the  insect 
forthwith  goes  through  its  changes,  copulates,  lays  its  eg^,  and  dies ; 
it  therefore  does  not  live  above  four  or  five  months ;  although  twelve 
months  elapse  between  the  egg  being  laid  and  the  insect  £rom  it  laying 
its  own  eggs.     Such  is  the  progress  of  the  silk-moth. 

Second  Mode, — ^This  is  where  the  egg  is  laid  in  the  summer,  earlier 
than  the  former,  is  hatched  in  the  same  season,  and  about  the  same 
time  [as  the  other] ;  but  the  insect,  when  arrived  at  the  caterpillar 
state,  leaves  its  food,  buries  itself  under  ground  and  goes  into  the  chry- 
salis state ;  in  which  it  lies  the  whole  winter,  comes  out  in  the  summer 
as  a  moth,  lays  its  eggs  and  dies :  so  that  this  insect  lives  nearly  a 

*  The  oommon  bee  is  an  exoeptioii  to  thiBnile ;  for  the  females  are  not  obliged  to 
be  &t  in  the  automn,  beoauae  they  hare  a  store ;  and  which,  from  analogy,  would 
prore  them  to  live  through  the  winter ;  and  this  is  a  oorroborating  ciroumstanoe  in 
favour  of  the  opinion  that  all  those  insects  that  are  fat  in  aotomn,  and  lay  up  no 
store,  live  through  the  winter  on  that  fat. 
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twelyemonth ;  a  f&w  months  in  the  caterpillar  state,  a  whole  winter  in 
the  chrysalis,  and  a  few  months  in  the  moth  state.  Such  is  the  case 
with  the  privet-moth  ISphinx  Liguttn],  large  hawk-moth  [Acherontia 
atropos]. 

Third  Mode. — ^This  is  where  the  eggs  are  laid  in  the  beginning  of 
sommer,  as  in  the  second;  bnt  are  oontinned  to  be  laid  for  several 
months  in  that  season:  they  hatch  in  the  same  season;  go  through 
their  several  stages  pretty  quickly,  as  the  first  do ;  but  do  not  propagate 
the  first  season :  they  go  into  winter  quarters,  and  propagate  in  the 
summer  following  through  the  whole  season  and  die  in  the  autumn,  as 
their  parents  did.  Such  I  believe  is  the  case  with  the  common  fly ;  and 
is  certainly  the  case  with  all  the  bee-tribe,  excepting  the  common  bee. 
In  this  third  class,  I  apprehend  only  the  females  live  through  the 
winter,  the  males  dying  in  the  autumn.  How  &r  the  female,  in  the 
common  bee,  after  breeding,  is  an  exception  to  this  role,  I  do  not  yet 
Imow. 

Insects,  such  as  the  dragon-fly,  gnat,  &c.,  whose  first  life  is  in  the 
water,  and  which  undergo  their  change  in  this  element,  do  not  go  into 
the  chrysaHs  state,  but  change  almost  immediately.  This  is  because  a 
chrysaUs  could  not  remain  imder  water  without  change  of  air,  and  as 
a  chrysalis  has  no  motion  it  could  not  have  this  change. 

[Order  Golboptera.] 

A  beetle  has  no  increase  of  canal  which  can  properly  be  called  a 
stomach.  The  oesophagus  is  extremely  small  in  the  head,  but  soon 
becomes  laiger  and  forms  the  '  stomach.'  The  oesophagus,  stomach, 
and  intestines  are  one  canal;  the  two  last  of  equal  size  throughout  their 
whole  length.  From  the  mouth  it  is  straight  till  it  gets  into  the  belly, 
and  may  be  called  oesophagus;  it  then  becomes  considerably  convo- 
luted; and  near  to  the  anus  it  is  again  straight.  The  whole  intestine 
appears  to  have  a  spiral  valve  running  through  it.  One  would  natu- 
rally suppose  that  digestion  goes  on  everywhere  in  this  canaL  A  little 
way  from  the  anus  \a  a  small  stricture,  and  then  the  gut,  in  many 
[beetles],  is  a  little  laiger,  although  not  in  aU.  At  this  stricture  open 
some  canals,  to  be  herea!te»  described.  The  rectum  has  longitudinal 
rugse.  The  anus  and  oviducts  are  capable  of  being  pushed  out,  or  can 
be  projected  some  way  beyond  the  body  of  the  animal,  for  which  motion 
they  are  loosely  connected  to  the  external  covering  of  the  animal  by  a 
thin  membrane,  which,  when  the  parts  are  drawn  in,  forms  a  kind  of 
prepuce  or  capsule.  The  contents  of  the  intestine  are  a  sHmy  mucus 
of  deep  greenish  yellow,  as  if  mixed  with  a  great  deal  of  bile.  Three 
or  four  small  canals  or  tubes  lie  loose  in  the  cavity  of  the  abdomen,  as 
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it  were  interwoTen  with  a  oonvolntion  of  the  intestiBeB ;  they  appear 
to  take  their  rise  from  no  part,  but  begin  by  blind  ends.  They  paas  in 
a  very  oonyoluted  direction  towards  the  anuSy  and  open  into  the  gat  at 
the  aboye-mentioned  stricture.  These  are  exactly  the  same  with  those 
in  a  silk-moth;  only  those  of  the  silk^moth  appear  to  enter  higher, 
just  at  the  termination  of  the  sfcomaeh :  but  it  is  to  be  obseryed  that  the 
gut  in  the  silk-moth  is  much  shortened,  and  the  stomach  is  a  bag,  so 
that  the  entrance  of  these  canals,  in  the  moth,  is  altered  from. 
what  it  was  [in  the  laryal  state]  when  the  operation  of  digestion  was 
going  on. 

The  liyer  is  composed  of  two  bodies,  yery  lazge,  and  placed  in  the 
middle  portion  of  the  animal  dose  to  the  back;  they  are  best  seen  by 
remoying  the  wings,  and  then  the  shell  which  coyers  the  back  dose  to 
the  insertion  of  the  belly  into  the  chest.  Under  the  smooth  shell  of 
the  back,  near  the  head  and  higher  than  the  insertion  of  the  wings, 
would  appear  to  be  nothing  but  the  musdes  for  the  motion  of  them  and 
of  the  legs*  Eyeiywhere  within  the  body  of  the  animal  thoe  are 
oblong  bladders  haying  in  them  air,  and  a  white  liquor.  These  bladden 
commxmicate  with  one  another  by  small  duets  [tradiea],  and  by  small 
ducts  they  are  attached  to  the  intestines,  musdes,  Hyer,  and  eyery  part 
of  the  body ;  and  as  soon  as  the  ducts  attadi  themselyes  to  these  parts 
they  ramify  upon  them  like  yessels.  In  the  cayity  of  the  abdomen,  on 
each  side,  there  are  two  air-yeasels  running  along  the  lateral  parts  of 
the  cayity,  just  upon  the  inside  where  the  back  and  belly  scales  meet, 
similar  to  the  lateral  communications  of  the  air-yessels  in  the  cater- 
pillar.  These  yessels  haye  short  ones  passing  from  them  directly  to  the 
skin,  where  they  open  externally,  I  suppose,  as  in  the  caterpillar.  From 
them  two  lateral  yessels  arriye  at  a  yast  number  of  smaller  ones,  which 
pass  inwards  towards  the  contents  of  the  abdomen.  These  yessels  in 
general  ramify  eyerywhere  on  the  contained  parts,  as  e.  ^»,  the  stomach 
and  intestines,  the  parts  of  generation,  <kc. ;  and,  in  their  manner  of 
distribution,  appear  like  the  ramifications  of  blood-yeeselB  in  other 
animals.  Many  of  them  swdl  into  a  kind  of  aneurisms  or  bags,  whidi 
are  of  yarions  shapes  and  sizes ;  some  nearly  round,  others  oblong,  &c. 
Then  they  become  small  as  before,  and  raq^ify  as  aboye  described.  The 
air-b^  are  continued  from  the  abdomen  into  the  legs,  ke.  of  the 
animal :  the  coats  of  their  yessels  are  extiemdy  thin  and  tender,  and 
white,  not  transparent,  but  opake,  like  white  paint.  They  haye  a 
great  deal  of  fat,  whidi  is  yery  much  detached,  and  floats  in  the  cayity 
of  the  beUy.  It  is  yery  white,  and  so  mixed  with  the  air-cells  as  to 
obstruct  their  distinct  appearance,  in  those  which  are  yery  fat.  When 
the  contents  of  the  abdomen  are  examined  in  water  this  fat  escapoB 
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from  iia  oeU,  and  appears  floating  as  a  pure  oil  on  the  water.  In  lean 
beetles  the  air-cells  are  very  distinct;  yet  something  may  be  observed 
mixed  with  them,  which  is  the  empty  ceUs  of  the  adipose  membrane. 
This  may  serve  as  epiploon. 

The  female  parts  of  generation  consist  of  two  ovaria,  two  ovidtlcts, 
and  a  common  duct,  which  answer  to  the  vagina,  two  horns  of  the 
uterus,  and  ovaria  of  quadrupeds.  These  are  situated  in  the  anterior 
part  of  the  belly,  just  before  the  intestines.  The  opening  of  the  common 
duct  is  pretty  large,  and  just  before  the  anus ;  however,  they  are  di- 
stinct openings.  Pretty  near  the  union  of  the  common  oviduct  with  the 
rectum  is  a  small  bag,  which  in  appearance  communicates  with  the 
oviduct.  On  each  side  of  its  external  opening,  just  in  the  angle 
between  it  and  the  border  of  the  body,  are  parts  apparently  connected 
with  the  parts  of  generation,  therefore  most  probably  glandular. 

In  the  ovaria  are  formed  the  eggs,  several  at  one  time ;  thence  they 
come  into  the  first  oviduct  on  each  side,  at  one  time,  so  that  they  are 
always  in  pairs.  The  eggs  are  oblong,  rounded  ofT  at  the  ends,  which 
are  nearly  of  an  equal  size ;  they  are  yellow,  but  when  put  into  spirits, 
black.  This  may  be  owing  to  coagulation,  as  the  redness  in  the  lobster 
is  owing  to  that. 

I  found  ^gs  in  the  oviducts  [of  Choimpes?'}  in  October,  when  they 
had  returned  to  their  winter  quarters,  and  been  dug  up. 

The  male  parts  of  generation^  oonsiBt  of  five  or  six  testicles  on  each 
side ;  they  are  round  white  bodies  lying  on  the  sides  of  the  abdomen, 
connected  to  the  intestines,  &c.  by  means  of  the  air-vessels  and  the 
yellow  substance  above  described.  From  each  passes  a  duct,  all  of 
which  unite  into  one,  which  is  coiled  up  into  a  sort  of  epididymis. 
This  common  dnct  passes  towards  the  tail,  where  it  joins  its  fellow  from 
the  other  side,  forming  there  a  knob  or  bulge.  Besides  the  testicles 
there  is  a  canal  arising  from  no  particular  body,  but  by  a  blind  point, 
which  hangs  loose,  and  is  coiled  up  in  the  lateral  part  of  the  abdomen, 
reaching  higher  than  the  testicle;  its  general  course  is  towards  the 
tail ;  and  it  joins  the  duct  from  the  testicle.  This  canal  can  hardly  be 
reckoned  part  of  the  testicle,  but  may  answer  the  purpose  of  a  prostate 
gland  or  vesicula  seminalis.  The  common  [sperm-]duct  is  much  stronger 
in  its  coats  than  those  leading  to  it,  and  is  pretty  straight :  it  enters 

^  [Hunter  left  many  preparationB  of  the  mole  organs  of  CoUoptera,  In  pre- 
paring the  Catalogue  of  his  Phyiiologioal  Series,  I  was  able  to  determine  the  fol- 
lowing genera  and  spedes : — Melolontka  aolsHHaliSy  No.  2352 ;  MeloUmtha  vulgaris. 
No.  2353;  Blap»  mortiaaga.  No.  2354;  Geotrupes  ttercorariw.  No.  2355;  Seara- 
bans,  No.  2356 ;  Cetonia  aurata,  Nos.  2357,  2358,  2359 ;  Megaaoma  TUanus,  No. 
2360;  Lampyris  ^tndidula,  No.  2362 ;  Cerambyx  moackaiua,  No.  2363.] 
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the  point  of  an  apparatoB  of  a  homy  sahBtance,  which  ia  to  serre  as  a 
basia  for  the  penis  to  act  from:  the  duct  passes  through  and  opens 
externally.  Within  these  lies  the  penis^  but  of  what  shape,  ^.,  I  have 
not  yet  seen. 

[Order  Orthopteea.] 

The  Grasshopper  [Acrida  {Phasgonewra)  viridis9i$nd\. 

The  stomach^  and  intestine  is  one  continued  canal;  only  laiger  at 
the  stomach  part.  There  lies  upon  the  stomach,  and  in  the  same  direc- 
tioUy  long  bags  with  blind  ends,  largest  next  to  the  oesophagus :  there 
are  six  or  seven  of  them.  About  their  middle  they  are  attached  to  the 
stomach,  and  there  communicate  with  it  by  openings  in  their  sides. 
They  contain  a  curdy  substance.  I  should  suppose  them  to  be  the 
pancreas  \  or  perhaps  they  may  form  the  gastric  juice,  as  [the  proTen- 
triculus  does]  in  the  bird. 

The  air-vessels  are  very'numerouSy  and  ramify  over  every  part  of  the 
body ;  they  are  of  a  red  colour. 

The  air-bladders  are  made  up  of  spiral  threads,  as  in  the  large  moth. 

The  grasshopper  has  a  large  hole  on  each  'side  of  the  thorax,  £rom 
which  goes  a  tube  to  a  joint  of  the  second  leg^,  and  a  branch  of  this 
tube  goes  down  the  leg  for  some  way. 

The  noise  of  the  grasshopper  is  not  produced  by  the  mouth,  as  they 
have  no  determined  lung,  and  consequently  no  larynx.  It  is  produced 
by  a  vibratory  action  of  their  wings,  and  the  abdomen  seems  to  work 
as  if  driving  out  the  air.  It  would  appear  that  the  air  is  driven  out  at 
some  holes,  which,  lighting  on  the  vibrating  wings,  may  increase  the 
sound  like  the  blowing  on  the  jews'  harp'. 

The  Flying  Mole,  or  Mole  Cricket  [GryUotalpa  vulgaris]. 

The  ovaria  are  two  large  bags,  one  on  each  side,  filled  with  eggs 
which  are  loose  in  those  bags.  Each  bag  forms  a  duct,  whidii  unite 
into  one  at  the  lower  end,  and  the  common  duct  opens  at  the  anus. 
These  two  ducts  are  extremely  tender,  so  much  so  as  to  make  it  difficult 
to  remove  the  scales  of  the  belly  without  tearing  them :  the  better  way 
is  to  remove  the  scales  of  the  back,  as  also  the  intestines,  ^.,  to 
expose  them. 

1  [Hunt  Preps.  Phys.  Series,  Nos.  473,  474.] 

^  [J.  Miiller,  'Zur  Yergleich.  PhjsioL  des  GesiohtBsinnes,'  &o.,  1826,  p.  439,  and 
V.  Siebold,  'Ueber  das  Stimin-  und  Qehororgan  des  Orthopteren,'  1844^  have 
described  a  similar  stnictare  in  the  first  pair  of  1^  of  the  GryUus  Mgroglyphu  and 
allied  grasshoppers.] 

>  [Modeom  entomologists  attribute  the  sound  to  rapid  fiiotion  of  Ihe  femora  of 
the  hindmost  legs  against  the  elytra,  as  the  sound  of  a  riolin  is  produced  by  friction 
of  the  bow  on  the  strings.] 
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This  animal  lives  much  under  gronnd,  and,  like  the  beetle,  lays  its 
eggs  in  some  moist  place  under  ground  to  hatch.  Its  legs  are  very 
strong,  more  especially  its  fore-legs,  for  digging.  Its  head  is  in  some 
degree  covered  by  the  back  scale  of  the  fore-legs,  like  the  armadillo, 
which  probably  fits  it  better  for  burrowing. 

The  oesophagus  begins  just  between  the  roots  j»f  the  two  pincers, 
behind  the  anterior  flap  that  covers  the  parts  about  the  mouth,  and 
above  the  root  of  the  tongue ;  which  is  composed  of  different  parts.  It 
passes  through  the  head  in  a  kind  of  homy  case ;  then  through  the 
neck  and  chest  to  the  abdomen.  It  then  opens  laterally  into  a  bag  or 
crop,  but  it  appears  to  go  to  an  oblong  or  pyramidal  body  or  cavity^ 
which  I  suppose  to  be  a  gizzard.  The  internal  structure  of  this  is  very 
curious ;  full  of  cells  placed  in  rows  parallel  to  the  axis  of  the  body  or 
cavity ;  but  whether  they  are  covered  with  a  thick  cuticle  or  not,  I  do 
not  know. 

This  is  similar  to  the  gizzard  of  the  large  green,  small-eyed  grass- 
hopper*. 

From  the  apex  of  this  passes  a  duct  which  dilates  into  a  bag,  which 
I  suppose  to  be  the  stomach.  This  stomach,  as  it  were,  encloses  the 
gizzard  on  the  fore  and  back  part,  like  two  caeca,  as  in  the  grasshopper. 
From  this  bag  passes  out  the  intestine  somewhat  straight ;  but,  at  its 
lower  part,  it  becomes  convoluted  or  twisted  upon  itself,  where  it 
receives  the  ducts  of  the  liver ;  it  then  forms  the  rectum  and  goes  to  the 
anus.  On  each  side  of  the  rectum  is  a  white  bag,  which  I  believe  opens 
at  the  anus.  The  ducts  of  the  liver  appear  to  b^in  from  a  round  bag, 
which  lies  in  among  them^ 

In  a  small  one,  which  I  suspected  to  be  a  male,  I  found  the  air-ducts 
of  a  daik  colour,  very  regular,  one  on  each  side  of  the  abdomen,  com- 
municating across ;  a  good  deal  like  the  sOk-worm  when  it  is  casting 
its  coat.  Was  this  a  young  one?  and  do  they  grow  after  they  are  per- 
fect? I  rather  suspect  it  was  a  young  one,  because  it  had  no  wings, 
only  small  flaps,  which  were  hollow,  somewhat  like  those  in  the  chry- 
salis-beetle. 

From  the  intestine,  this  animal  should  be  classed  with  the  grass- 
hopper*. 

[Order  Htmenopte&a. 

Section  Aculeata.] 
Of  {he  Bee-trihe. — ^This  tribe  of  flying  insects  is  a  very  numerous 


1  [Vol.  i.  p.  97.]  »  [Hunt  Prep.  Phye.  Series,  No.  611.] 

*  [See  Eidd  *  On  the  Anatomy  of  the  Mole-oricket)'  Philoeophical  Transactions, 
1825,  p.  203.] 
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one,  even  in  this  island.  They  have  so  many  chaiacteFS  peculiar  to 
them,  both  in  their  outward  parts,  internal  stractore,  and  economy, 
that  they  admit  readily  of  being  formed  into  one  distinct  tribe.  Tet 
some  of  their  parts  are  not  peoofiar  to  them,  and  those  that  be  so  are  not 
exactly  similar  in  all. 

They  would  soeij  to  admit  of  being  divided  into  two  genera ;  one, 
which  I  would  term  *  bee ;'  and  the  other,  which  includes  the  hornet 
and  wasp.  All  of  the  bee  proper,  as  fur  as  I  know,  have  hair  on  their 
scales,  more  or  less ;  but  what  I  call  the  second  genus  have  none. 

The  bee  appears  to  be  the  most  numerous  genus ;  although  there  are 
many  which  come  in  with  the  hornet  or  wasp.  Some  species  are  more 
numerous  [in  individuals]  than  others ;  and  this  arises  from  some  being 
assisted  immediately  by  their  first  ofibpring;  whilst  those  that  are 
obliged  to  do  the  whole  work,  through  the  whole  season,  can  have  but 
few  in  comparison.  The  number  of  eggs  in  the  ovaria  correeponda 
with  this  difference.  The  common  bee  in  the  one  genus,  and  the 
common  wasp  in  the  other,  are  the  most  numerous  [in  individuals]. 

The  food,  perhaps,  makes  the  great  distinction  between  the  two;  in 
the  one  being  sugar  or  honey,  in  the  other  both  flesh  and  fruit;  and  this 
requires  a  difference  in  the  apparatus  for  procuring  it.  The  first  [bee- 
genus]  has  a  proboscis  of  some  lengdi  for  extracting  the  honey  from 
flowers ;  which,  when  not  employed,  is  fdded  upon  itself  so  closely  as 
not  to  project ;  and  this  gives  free  use  to  the  pincers  or  forceps  [mandi- 
Ues].  This  folding  I  should  imagine  to  be  performed  by  muscles; 
because,  when  the  bee  is  in  the  chrysalis  state,  its  proboscis  is  not 
folded  upon  itself ;  and,  when  a  bee  dies,  it  is  always  extended :  there- 
fore it  is  not  folded  by  any  mere  elastic  power. 

The  wasp-genus  has  no  such  proboscis.  I  believe  the  young  in  eadi 
genus  are  fed  much  in  the  same  vray,  viz.  by  vegetable  food,  as  in  the 
bee;  by  mixed  food,  as  in  the  common  wasp  and  hornet;  andbywholly 
animal  food,  as  in  some  uncommon  wasps. 

The  ovaria  of  the  female,  and  the  parts  of  generation  in  the  male, 
are  different  in  the  two  genera. 

The  economy  of  this  tribe  is  with  some  difficulty  followed,  and  with 
more  in  some  species  than  others.  When  we  consider  that  most  of 
them  are  not  seen,  or  known  to  exist  but  from  reasoning,  for  one  half 
of  the  year,  there  becomes  a  blank  in  their  history ;  and  those  that  are 
under  observation  all  the  year  round,  are  so  numerous,  that  one  indi- 
vidual is  not  to  be  easily  traced. 

Their  structure  we  may  suppose  is  well  adapted  to  perform  the 
various  offices  in  their  economy ;  but  we  would  not,  d  priori^  from  this 
structure  affirm  that  they  were  fitted  for  a  greater  variety  of  actions 
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than  many  other  insects.  They  are  certainly  endowed  with  greater 
Tariety  of  instinctiye  powers  than  most,  and  probably  than  any  other 
insect ;  coming,  in  i^peaianoe^  nearer  to  hmnan  reason  than  perliaps  in 
any  animal  we  are  acquainted  with.  In  most  animals  the  economy  of 
life  is  simple ;  therefore  they  have  little  occasion  for  great  variety  in 
their  instinctiTe  principles,  while  the  bee-tribe  would  seem  to  imitate  art 
or  invention. 

When  we  consider  that  many  of  the  species  live  in  families,  in  which 
all  work  to  the  same  end,  providing  for  tomorrow,  making  habitations 
for  themselves  and  for  the  o£&pring,  many,  as  the  common  labourers, 
working  for  the  latter  while  they  themselveB  have  not  enjoyed  the 
fdnctions  of  a  mother,  and  do  not  even  possess  the  powers, — ^all  this 
(although  instinctive)  comes  nearest  to  the  efifects  of  human  reason  of 
anything  we  know.  We  must  admit  that  there  is  a  considerable  extent 
of  instinctive  powers.  Nevertheless  it  is  confined ;  its  uniformity  shows 
this,  as  all  instinctive  principleB  are  unifdhn. 

The  attachment  of  the  young  to  the  old  [as  of  the  labourers  to  the 
queen],  in  many  of  the  epecies,  is  as  curious  a  part  as  any  in  the  natural 
history  of  this  tribe.  They  are  not  only  attached  to  her,  but  to  her 
ofbgringf  as  to  their  brothers  and  sisters ;  for,  as  soon  as  they  are  fit  to 
work,  they  do  all  the  second  part  of  propagation.  In  the  common  bee 
this  is,  done  by  the  labourers  only,  but  it  is  not  the  case  with  all  of  the 
bee-tribe.  Many  are  only  male  and  female.  In  such  the  female  makes 
her  nest  or  hive,  deposits  her  eggs,  and  takes  no  fbrther  notice  of  them. 

All  this  tribe  of  insects  have  pincers  or  forceps  at  their  mouths ; 
which,  in  the  bee,  serve  as  a  weapon  of  offence  and  defence,  for  holding 
anything  they  want  to  move  firom  place  to  place ;  as  also  to  model  their 
wax  in  the  making  of  their  cells.  The  blades  of  the  forceps  cross  one 
another,  but  it  is  not  always  the  same  that  overlaps. 

The  females  of  this  tribe  of  insects,  so  fSar  as  I  am  acquainted,  have 
stings^,  while  the  males  have  none ;  which  mi^t  make  us  suppose, 
without  any  other  knowledge  of  them,  that  the  females  were  the  active 
part  of  the  community.  When  we  consider  that  it  is  not  with  each 
other  that  they  fight,  as  is  the  case  with  many  animals,  and  particularly 
with  the  common  cock,  their  stings  appear  to  be  a  defence  against 
enemies  of  other  classes  of  animals.  Ajid  when  they  do  fight  with  each 
other,  it  is  not  the  sting  that  they  use,  but  their  nippers  or  forceps. 

They  do  not  all  colonize ;  and  those  that  do,  congregate  in  different 
ways.  It  is  probable  that  the  humble-bee,  hornet,  wasp,  colonise  in 
the  same  way.    The  common  bee  goes  off  in  a  large  colony  from  a  stock 

^  [Tvro  genera  of  exotic  bees,  Melipona  and  TriganOy  haye  finoe  been  ditooyered, 
which  tafe  stingleM. — Fr.  Smith] 
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that  still  remains  a  large  colony ;  while  all  the  others  colonize  from  a 
single  bee,  which  is  a  female,  not  from  a  stock.  The  females  of  the 
stock  that  sorviye  the  winter,  haye  left  their  nest  like  a  bird,  and  have 
sought  out  each  her  winter  quarters,  to  lie  dormant  in.  Thus,  gregarious 
bees  might  be  divided  into  two  classes ;  one  which  forms  a  family  for 
one  season  only,  and  the  second  which  continues  the  &mily  for  several 
seasons. 

The  diflerent  species  of  the  bee-tribe  are  not  equally  irritable.  The 
common  bee  appears  to  be  the  most  so ;  they  will  make  an  attack  when 
a  person  is  only  standing  near  their  hive ;  but  a  wasp  or  hornet  must 
be  attacked  before  it  attacks :  it  is  in  them  rather  defence  than  o£fenoe. 
It  appears  that  the  humble-bee  is  the  least  irritable  of  any. 

Some  have  an  instinctiye  knowledge  of  the  living  surface  of  an 
animal  they  mean  to  sting :  this  is  most  remarkable  in  the  wasp.  A 
wasp  shall  run  over  the  surface  of  your  clothes,  and  the  moment  they 
come  to  the  skin,  shall  immediately  sting  it ;  or,  if  they  alight  on  the 
skin  at  jBjst,  they  sting  immediately.  But  the  common  bee  does  not 
seem  to  make  the  distinction  so  accurately;  if  pressed  by  anything, 
they  sting  or  attempt  to  sting  it,  whether  it  be  animate  or  inanimate. 
They  have  the  power  of  moving  the  sting  in  all  directions,  so  as  to  strike 
the  object  on  any  side.  The  common  bee  commonly  leaves  its  sting  in 
the  wound.  Why  this  should  happen  I  cannot  teU :  they  do  so  when 
they  sting  things  inanimate.  The  sting  and  the  two  projecting  parts 
[the  sheath]  in  the  bee-tribe  ^  are  formed  on  the  outside  in  the  chrysalisy 
just  at  the  time  when  the  wings  and  legs  are  elongating.  They  are 
afterwards  endoeed  as  the  perfect  animal  forms. 

They  are  not  equally  early  in  their  propagation.  I  believe  the  common 
bee  is  the  first,  the  humble-bee  next,  and  the  hornet  and  wasp  the 
latest.  The  reason  of  this  is,  probably,  because  the  common  bee  is 
always  of  an  equal  heat,  and  has  always  provision  ready  for  the  young : 
but  they  leave  off  breeding  sooner,  because  they  have  to  fill  the  breeding 
ceUs  with  honey  for  the  winter  stock.  The  humble-bee  can  only  come 
forth  in  warm  weather ;  but  she  is  earUer  than  the  wasp  and  hornet ; 
because  wax  and  honey  are  earlier  than  firuit ;  and  of  course  the  fruit- 
eaters  breed  later. 

They  differ  very  much  in  the  number  of  young  they  produce  in  one 

1  [Hunt  FrepB.  Noe.  2156  (wup),  2157—9  (humble-bee).  The  sfcnictuie  of  tilie 
sting  in  the  hiye-bee  is  shown  in  the  HunteruBi  drawing,  engrared  in  plato  67. 
figs.  1  &  2,  PhysioL  Catalogue,  4to.  ToL  y.  p.  217 :  but  the  magnifying  power  em- 
ployed was  not  sufBcient  to  show  the  teeth  of  the  saw-like  sting.  Mr.  Fr.  Smith 
remarks,  that  "  by  reason  of  the  serrate  structure,  the  bee*8  sting  will  not  easily  leave 
the  wound.  In  the  sand-wasps  {Spkegidm)  there  is  no  serration,  and  the  sting  is  not 
left  behind."] 
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season.  The  common  bee  rears  the  most,  the  wasp  and  hornet  the 
next,  and  probably  the  hmnble-bee  the  least  in  quantity.  We  may 
judge  by  the  ovaria  of  any  of  the  bee-tribe  whether  the  species  lays 
many  eggs  or  not. 

The  natural  history  or  description  of  any  of  this  tribe  of  insects 
should  begin  with  the  commencement  of  a  new  colony,  and  each  species 
should  be  traced  through  the  Tarious  actions  in  establishing  and  in- 
creasing the  colony,  with  the  other  parts  of  their  economy ;  in  which 
history  we  shall  find  great  variety. 

In  their  habitations,  whether  for  propagation  only,  as  in  the  hornet 
or  wasp,  or  for  both  propagation  and  storehouse,  as  in  the  common  bee, 
and  in  some  degree  in  the  humble-bee,  there  is  a  certain  degree  of 
uniformity.  This  is  greatest  in  those  of  the  hornet  and  wasp,  in  which 
the  neatness  and  regularity  of  the  whole  structure  are  wonderful.  It  is 
considerably  so,  as  regards  structure,  in  the  common  bee ;  but  not  so 
much  as  regards  the  arrangement  of  a  whole  piece  of  comb ;  for  they 
dispose  of,  or  place,  it  in  a  hive,  according  to  the  greatest  convenience, 
sometimes  in  one  direction,  sometimes  in  another.  The  form  of  the 
cell  is  commonly  extremely  accurate.  The  humble-bee  appears  to  have 
no  kind  of  rule.  The  reason  of  this  difference  is  evident.  The  homet- 
and  wasp-kind  themselves  make  the  external  shell  of  their  nest,  in 
which  they  place  the  divisions  and  cells;  whereby  the  whole  has  a 
more  uniform  and  compact  structure.  But  the  common  bee  makes  only 
the  divisions  or  combs  in  some  cavity  already  formed ;  therefore  it  is 
obliged  to  adapt  the  partitions  to  the  cavily,  which  renders  the  structure 
less  uniform. 

The  instinctive  powers  are  not  equally  extensive  through  the  whole 
tribe.  I  believe  the  common  bee  claims  the  superiority ;  and  probably 
the  humble-bee  the  next ;  for  the  first  provides  for  the  year  or  season, 
and  the  last  only  for  a  wet  day ;  while  most  of  the  others  only  provide 
for  the  young. 

The  species  of  the  bee-tribe  are  not  equally  hardy ;  some  being  more 
so,  as  the  hornet  and  wasp ;  for  as  they  lay  up  no  food,  either  for  them- 
selves or  young,  they  are  obliged  to  go  out  in  all  weathers:  others  are 
more  delicate,  as  the  humble-bee^ ;  and  the  common  bee  is  particularly 
so :  this  is  a  reason  why  the  humble-bees  lay  up  food  for  a  wet  day, 
both  for  themselves  and  young  ones ;  and  the  common  bee  is  obliged  to 
keep  up  the  same  degree  of  heat  all  the  year  round.  However,  I 
suspect  that  the  power  of  keeping  up  a  uniform  degree  of  heat  preserves 
the  bee  more  than  the  others  that  are  more  hardy ;  for  the  winter  kills 

^  ['*  My  experience  is  the  oontnury :  humble-bees  are  seen  about  even  in  cold  wet 
weather,  when  waspe  arc  benumbed  and  inactive." — Fa.  Smith.] 

VOL.  II.  2  O 


1 


450  IK8KCTA. 

most  of  the  lattw.  Hornetiy  wasps,  humble-bees,  dbo.,  which  may  be 
called  fiunilies  of  one  season,  do  not  destroy  their  males ;  for  probably 
every  female  requires  to  be  impregnated;  and,  as  the  males  find  them- 
selves in  provisions,  they  are  not  so  obnoxious  to  the  females  as  the 
males  of  the  common  bee  are.  In  investigating  the  economy  in  any 
one  dass,  we  may  observe  here  that  the  male  is  hardly  worth  takmg 
notice  of,  excepting  as  regards  copolation ;  nnleas  he  assists  the  female 
in  providing  for  the  yonng.  Some  males,  as  those  of  the  common  bee, 
do  not  labonr  even  to  support  themselves. 

Bees,  or  rather  all  of  this  tribe,  are  probably  more  on  the  wing  than 
otl|er  insects ;  and  this  is  because  they  are  obliged  to  provide  [materials 
of  the  nest]  for  hatching,  and  food  for  the  young  after  being  hatched. 

Although  the  common  bee  and  the  humble-bee  are  more  aHke  [than 
other  is  to  the  wasp-genus],  yet  they  diflGar  in  the  mode  of  feeding  tiie 
young,  and  in  the  mode  of  colonising ;  while  the  wasp  and  hornet  are 
more  like  the  common  bee  in  their  mode  of  feeding  their  young,  but  are 
less  so  in  other  parts  of  their  economy. 

The  species  of  this  tribe  onwhidi  I  have  had  (^portunities  of  making 
[a  series  of]  observations,  are  the  common  hee^,  the  humble^hee*,  the 
h&mei*,  and  Ihe  wa»p*;  each  of  whidi  species  I  shall  treat  of  separately. 

There  are  species  in  this  country  of  a  smaller  size  than  any  of  the 
former,  which  I  detected  with  ferina  on  their  hind-legs;  and  therefore 
they  are  most  probably  similar  to  the  two  first  [common  and  humble* 
bees] ;  but  I  have  never  found  any  of  their  hives,  and  firom  what  I  can 
observe  they  are  few  in  number.  The  females  have  a  sting,  one  of 
which  stung  me  through  the  cuticle  on  the  end  of  my  thumb.  Iliey 
collect  their  feiina  on  the  inside  of  their  hind-legs. 

O/Bees. 

Of  uincomman  or  Solitary  Bees. — ^Bees  may  be  divided  into  femily 
bees  and  solitary'.  The  first,  or  family,  are,  as  far  as  I  know,  of  two 
kinds ;  the  permanent  femily-bee,  and  the  temporary.  The  permanent 
femUy-beeis  the  common  or  useful  bee  (meSi/Soei),  the  temporary  is  our 
humble-bee.  % 

The  solitary  bees  have  a  considerable  similarity  among  themselves  in 
most  of  their  operations,  and  these  are  simple.  Their  economy  is  found 
out  rather  by  accident  than  by  experiment,  or  by  a  series  of  observations : 
it  is  known  to  me  only  by  detached  observations,  whidi  afterwards  I 
have  put  together.    I  should  suspect  that  these  bees  were  simply  male 


^  [Philoflophioal  Transaotioiift,  1792;  Animal  Eoonomy,  8to.  1837,  p.  422.] 

>  [Vol.  i  p.  60.]  »  [lb.  p.  73.] 

^  [lb.  p.  82.]  *  [As,  0.  g^  Jnthojpkora  wftcao.] 
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and  female ;  that  is,  none  of  the  females  have  propertiee  distinct  from 
the  others,  constitating  ^  queens,'  ^  kboniets/  or  one  living  longer  than 
the  rest,  as  the  qneen  hmnble-bee.  The  males  in  solitaiy  bees  are  not 
so  readily  made  oat  as  in  the  femily-bees;  and  when  of  a  particaLar 
ooloor,  distinot  from  that  of  the  female,  it  is  still  more  difficult.  The 
only  mode  of  detecting  the  male,  is  by  having  their  nests  and  finding 
the  males  in  them.  It  is  possible  they  may  be  in  pairs,  or  they  may 
eopnlate  promiscuously,  as  they  do  not  breed  a  colony.  Tliis  division, 
which  I  have  called  ^'solitary  bees,"  are  divisible  in  the  same  way  in 
whidi  I  divided  the  whole  tribe,  vix.  respecting  their  food,  the  parts 
formed  fer  catching  or  coQecting  it,  as  also  appearances,  shape,  &a. 
They  are  all  very  similar  to  each  other  in  their  mode  of  propaganon, 
and  not  at  all  similar  to  the  family-bees.  They  make  no  comb,  nor  any 
eeUs  tot  the  yoting  so  arranged  as  to  be  called  comb ;  but  they  look  out 
for  a  hole,  either  in  a  piece  of  wood,  in  a  brick  wall,  or  in  loam,  whose 
£Aoe  is  perpendiciilar :  one  spedes  passes  downwards  [burrows]  on  a 
smooth  grass-plot.  Into  these  passages  they  deposit  farioa,  which  they 
bring  in  on  their  legs;  and  upon  this  they  deposit  an  egg,  which  hatches 
into  a  maggot,  goes  into  Hie  dirysalis  state,  and  comes  fortii  at  the 
proper  time.  The  period  of  their  maggot-state  is  very  short,  fer  the 
store  of  food  is  but  very  small;  but  the  time  they  are  in  the  dirysalu 
state  is  very  c<»isiderable ;  for,  as  they  breed  but  once  a  year  in  one 
summer,  the  chrysalis  is  quiet  through  the  whole  remaining  part  of  the 
summer  and  the  winter,  and  comes  out  in  the  month  of  April  or  May. 

The  Black  Uuhble-Bbs  [Anthophara  retusa,  Latr.]  • 

This  species  may  be  reckoned  the  second  of  the  wild  bee  in  this 
country,  and  the  first  of  the  solitary ;  because  it  comes  nearest  to  the 
humble-bee,  or  first  of  the  wild.  The  queen  comes  nearer  to  the  size 
of  the  humble-bee,  being  about  the  size  of  the  labourers  of  that  bee, 
and  is  in  shape  exactly  like  the  humble-bee.  This  species  have  no 
labourers,  and  therefore  there  is  no  society,  only  the  male  and  female ; 
but  how  fisr  that  male  and  female  are  to  be  considered  a  pair,  as  in 
birds,  or  only  meet  accidentally,  is  not  easily  detomined.  I  should 
doubt  the  former ;  for  they  are  not  seen  in  pairs,  nor  does  the  male 
concern  himself  in  the  provision  for  propagation,  as  the  male  does  in 
birds.  They  only  live  [an  active  life]  the  same  summer  in  which  they 
come  forth :  but  the  whole  life  may  be  said  to  be  nearly  a  year  and  a 
half;  one  year  being  taken  up  in  the  first  two  stages  of  their  life.  I 
believe  the  first  or  maggot  stage,  in  which  it  feeds,  is  not  above  a 
month.  The  chrysalis  stage  may  be  divided  into  two ;  one  which,  in 
structure,  is  nearly  the  same  as  the  maggot,  but  is  changing;  and  the 

2o2 
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seoond  which  has  the  stnictore  of  the  fLj,  but  is  at  rest.  The  first  lasts 
probably  nine  or  ten  months;  exemplifying  one  of  the  longest  periods 
during  which  an  animal  can  exist  without  food^  while  considerable 
actions  are  going  on ;  such  as  a  change  of  all  the  parts,  and  a  formation 
of  many  new  ones.  The  female  has  a  long  proboscis,  which,  according 
to  my  division,  constitutes  her  a  true  bee.  The  two  last  scales  are 
small,  and  project  with  a  kind  of  process  which  gives  more  the  idea  of 
the  male  parts  than  a  female.  The  gland  for  the  white  juice  for  the 
sting  is  very  large,  consisting  of  a  duct  having  a  number  of  smaller 
ones  passing  into  it :  it  is  larger  than  the  intestines  and  ovaiia,  and  is 
bent  down  on  the  opposite  side  to  where  it  opens  or  terminates :  the 
onf  containing  the  transparent  fluid  is  very  small,  smaller  than  that  in 
a  common  bee. 

In  May  the  females  are  in  search  of  places  to  build  in,  which  are  in 
holes  in  walls  ^  In  April  1790  I  found  them  at  work  with  feurina  on 
their  lega.  The  same  in  1792.  Therefore  I  believe  they  are  the 
earliest  of  the  wild  bee ;  for,  although  the  humble-bee  is  abroad  at  tins 
season,  yet  I  have  found  them  only  sucking  honey;  probably  for  their 
own  food,  not  for  store,  as  they  afberwards  do. 

In  old  brick  walls  that  have  had  trees  trained  against  them  for  a 
long  time,  and  where  the  lime  is  much  broken,  we  find  them  going  into 
such  holes :  and,  by  putting  one's  ear  to  such  a  hole,  we  may  hear 
them  either  humming  or  making  a  noise  like  ^  chick,' '  chick,'  which  it 
may  be  supposed  is  not  loud :  we  may  even  detect  them  by  this  noise 
alone.  The  female  carries  the  farina  on  her  hind-legs,  as  do  the 
common  and  humble-bees,  and  deposits  it  at  the  bottom  of  the  hole  in 
which  she  lays  her  egg  or  eggs,  and  she  covers  them  with  the  same. 
In  this  they  hatch,  and  on  it  the  maggot  lives.  This  is  done  about  the 
latter  end  of  May  or  the  beginning  of  June. 

Of  the  Feathered-leo  Bee,  one  of  the  [Scopulipedes,  Latr.].  . 

April  4th,  1790,  in  taking  down  an  old  brick  wall,  where  I  suspected 
bees  had  built  their  nests,  in  the  latter  part  of  the  previous  stmmier  I 
ordered  my  gardener  to  examine  every  crevice  for  such  nests ;  and  he 
got  this  as  one  in  which  there  were  three  brown  bees,  almost  ready  to 
make  their  exit,  and  which,  when  taken  out  of  their  cells,  could  fly. 
They  were  all  males.  In  size  they  were  rather  thicker  than  the  common 
bee,  but  not  longer.  The  colour  of  the  hair,  which  is  pretty  consider- 
able, is  of  a  dun,  somewhat  like  the  dun  humble-bee.  The  probosds 
was  very  long,  especiaUy  the  sucker.     The  pincers  [mandibles]  very 

"—    —  •  ■ -    ■         _ ■  I  ■  ■  _ ^ 

*  [Anthophora  retttsa  and  Anfh.  acervorum.'] 
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small,  and  not  broad  as  in  the  wasp.  The  two  middle  legs  have  a  vast 
quantity  of  hair  upon  them,  which  made  me  call  them  '  feathered- 
legged/  but  this  may  belong  to  the  male  only^ 

[Omia  ?] 

In  July  I  observed  a  small  bee,  less  than  the  common,  and  not  so 
brown,  but  of  a  greyish  colour,  with  fiEUinaupon  its  legs;  it  went  into  a 
hole  in  a  brick  wall,  but  not  out  of  sight :  next  day  I  observed  thQ 
mouth  of  the  hole  was  closed  up.  I  broke  it  down^  and  the  day  follow-^ 
ing  it  was  again  shut  up,  A  month  after  J  opened  the  hole  by  taking 
out  the  brick,  and  found  the  hole  for  about  two  inches  filled  with  wax.  , 

The  Leaf-celled  Bee  [Megachile  centuncuUxris,  Latr.] . 

This  bee  is  smaller  than  the  common  bee,  especially  shorter ;  it  is 
somewhat  like  it  in  colour,  but  rather  lighter;  its  hair  is  lighter- coloured, 
and  more  especially  so  in  the  male.  In  the  month  of  July  they  are 
emerging  from  their  cells ;  and,  I  apprehend,  are  very  soon  fit  for  pro- 
pagation, as  I  find  them  about  the  latter  end  of  the  same  month  build- 
ing their  ceUs.  This  is  known,  without  seeing  them,  by  the  oval 
notches  taken  out  from  the  edges  of  the  rose-leaf,  strawberry-leaf,  and 
dogwood-leaf;  and  we  may  catch  them  at  work  the  same  month. 
Whether  they  eat  holes  in  wood,  or  take  possession  of  holes  already 
formed  by  other  insects,  as  for  instance  the  beetle,  I  do  not  yet  know. 
I  should  suppose  both ;  for  I  have  found  them  building  their  cells  in 
holes  of  a  brick  wall  that  were  not  made  by  them,  and  I  have  found 
them  carrying  in  leaves  into  holes  in  wood  which  appeared  to  have  been 
made  by  the  bee ;  for  there  was  the  rind  of  sawdust  lying  on  the 
ground  underneath :  likewise  I  have  found  in  some  of  their  (shall  I  call 
them?)  hives,  that  the  first  cell,  which  was  formed  at  the  bottom  of  the 
canal,  was  only  five  or  six  inches  from  the  surface.  Now  a  canal  of 
this  length  is  too  short  to  have  been  formed  by  the  maggot  of  a  beetle 
burrowing  during  the  whole  of  its  maggot-state.  The  hive  of  this  bee 
is  commonly  in  old  rotten  wood,  which  is  also  rather  in  favour  of 
their  making  their  own  canals  or  hives ;  for  I  beheve  no  insect  lives  in 
rotten  wood.  The  canal  in  which  they  form  their  cells  is  from  five  to 
twelve  inches  in  length,  and  is  considerably  wider  than  the  size  of  the 
bee ;  because  it  has  to  form  a  cell  of  leaves,  or  line  it  with  several 
layers  of  leaves,  which  are  wrapped  round  itself.  The  first  pieces  of 
leaves  it  takes  in  are  oval ;  and  to  see  it  flying  with  so  large  a  piece  of 
leaf  is  curious,  and  afterwards  dragging  it  into  the  canal.  How  it 
models  the  leaf  afterwards  I  do  not  know,  but  it  is  done  extremely 

1  [**  No  doubt  the  male  of  Anthaphora:*'—¥^  Smitu.] 
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neatly.  The  fiirther  end  is  eurred  in,  bo  as  to  fcrm  the  bottom  of  the 
cell;  and,  when  it  has  formed  about  three  layers  of  leaves  within  eadi 
other,  it  looks  almost  like  a  small  deep  thimble.  Into  this  cell  it  brings 
some  fSaiina,  and  deposits  it  at  the  bottom ;  and^  when  it  has  collected 
a  sufficient  quantity,  it  lays  an  egg  in  it.  Then  it  goes  and  cuts  out 
round  pieces  of  leaves,  of  the  sise  of  the  mouth  of  this  cell,  and  it 
eovers  the  mouth,  thrusting  them  a  Httle  within  the  first,  whidi  makes 
them  gently  concaye  externally.  It  puts  on,  in  this  manner,  two, 
three,  or  four  pieces.  When  this  is  done,  it  begins  another  in  the  same 
manner,  making  the  lid  of  the  last  cell,  as  it  were,  the  bottom  of  the 
canal.  It  continues  forming  three,  four,  five,  or  more  eeUs  in  this 
manner,  in  the  same  canal ;  making  what  I  call  a  ^  hive.'  Whether 
these  are  all  that  the  same  bee  does  in  a  season,  or  whether  it  fonns  a 
number  of  these  Mtcs,  I  cannot  say ;  it  bdng  impossible  to  know  ihe 
extent  of  what  an  individual  bee  does  in  one  season. 

The  bees  that  endose  their  forina  and  egg  in  a  cell  made  by  the 
leaves  of  plants,  do  it  commonly  with  the  leaves  of  the  strawbeny, 
dog-wood,  or  rose ;  these  have  soft  pliable  leaves.  I  discovered  a  nest 
or  hive,  built  in  a  piece  of  wood,  in  July  1792 ;  and  the  young  bees  did 
not  c(mie  forth  till  June  28th,  17d3 ;  indeed,  one  of  the  same  nest  did 
not  come  forth  till  July  the  6th  in  that  year. 

This  bee  sets  out  immediately  to  build  its  nest ;  for,  while  some  are 
hatching,  we  find  others  cutting  out  pieces  of  leaves. 

[Chslostoma.] 

A  small  solitary  bee,  which  carries  in  forina  into  canals  in  wood  and 
lays  an  egg ;  then  makes  a  small  division,  carries  in  some  more  and 
lays  another ;  and  so  on  three,  four,  five,  or  more  times ;  and  then  seals 
up  the  last  with  a  kind  of  firm  substance ;  and,  at  the  very  mouth  of 
the  hole,  puts  in  some  loam  (by  which  they  are  known),  and  leaves  the 
eggs  to  hatch. 

In  one  that  I  was  led  to  by  the  above  appearance,  which  earth 
appeared  to  be  recent,  when  I  was  digging  it  out,  I  found  the  nest 
very  much  in  the  state  above  described ;  and,  opening  on  to  the  last 
division,  I  was  led  further  on  into  the  wood  by  an  artificial  termination, 
not  wood ;  and,  beyond  this,  I  found  five  others  in  the  chrysalis  state. 
The  last  of  all  in  this  canal  was  just  ready  to  come  forth;  for  when 
the  pod  was  broken,  the  bee  was  of  its  natural  colour,  alive,  and  active. 
The  bees  in  the  others,  which  were  the  first,  second,  third,  and  fourth, 
were  not  so  complete.  Here  there  was  a  recent,  or  second,  set  of  eggs 
placed  nearer  the  outlet  than  the  former  or  first  set,  the  first  being 
almost  ready  to  come  forth  when  the  eggs  of  the  second  set  were  just  laid. 
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The  qiMfliioEi  is,  how  would  the  flnt  set  have  got  out;  for  they  would 
have  heen  obliged  to  have  destroyed  the  seoond  set  ?  Another  question, 
somewhat  similar  to  the  former,  is,  as  the  last  in  this  oanal  of  the  first 
brood  was  the  first  laid,  and  of  ooune  the  earliest  in  perfection,  how 
eould  it  get  out  while  there  were  four  eells  between  it  and  the  outlet, 
independently  of  the  new  set?  I  suppose  it  must  have  staid  until  the 
others  came  .to  perfection.  Another  question  starts  up  in  the  mind : — 
Were  the  first  and  seoond  the  same  spedes  of  bees?  and,  if  Ihey  were, 
was  it  ?  [something  wanting  here. — ^W.  C] 

If  the  chrysalis  at  the  bottom  of  the  canal  be  first  hatched,  it  is 
dear  that  it  must  do  one  of  three  things :— either  it  must  remain  quiet 
until  those  more  external  are  hatdied;  or  it  must  eat  its  way  out 
through  or  past  the  other  lanraa  or  dirysalides  to  the  surface ;  or  it  must 
eat  a  new  passage  out  from  the  bottom  of  the  canal  to  the  sur&ce 
[which  last  is  not  the  least  probable. — ^W.  C.]. 

Of  the  9maU  Bee  which  I  caught  on  the  St,  John's  Wort,  collecting 

Farina, 

I  caught  four  or  five  of  this  species  in  the  month  of  July,  collect- 
ing farina :  they  were  all  females.  They  are  longer  than  the  small 
common  fly,  but  not  thidier.  They  have  two  pincers  [mandibles]  and 
a  proboscis.  The  proboscis  is  attadbied  under  the  head :  it  first  passes 
a  little  back  under  the  head,  and  then  folds  immediately  on  itself, 
passing  forwards  to  Hie  anterior  part  of  the  head  between  the  two 
pincers,  lying  there  as  in  a  groove ;  and,  when  it  opens  or  unfolds  for 
use,  it  fcdls  beck  and  down.  The  first  fold  or  joint  consists  of  two 
homy  parts  [mazilka],  passing  nearly  parallel  to  each  other,  having  a 
joint  at  the  head;  the  last  fold  consists  of  three  parts,  also  homy  and 
passing  parallel  to  each  other :  the  middle  one  is  the  broadest,  and  is  an 
additional  one  just  between  the  outer  ones.  There  is  a  soft  springy 
part,  I  believe  feathered,  as  also  with  a  homy  process  whidi  is  move- 
able, or  has  a  joint.  This  is  just  the  contrary  way  to  the  situation  of 
the  fixing  and  unfolding  of  the  proboscis  of  the  humble-bee  or  common 
bee.  They  gather  their  farina  on  the  inside  of  the  hind-legs  near  the 
thigh.  There  are  very  few  of  them,  and  their  durati<m  in  the  summer, 
I  believe,  is  shorter  than  any  of  the  others.  Where  they  build  their 
nests  I  do  not  know.  I  once  saw  one  go  into  a  hole  of  the  wall  with 
fEirina  on  its  legs.  I  should  suspect  they  are  more  like  the  humble-bee 
than  any  of  the  others.  Their  ovaria  I  could  make  but  little  of:  from 
each  of  them  a  small  oblong  body  came  of  a  white  colour,  very  like  a 
small  maggot ;  I  thought  it  too  lai^e  for  an  egg. 

In  the  morning  I  saw  a  vast  number  of  these  bees  employed  upon 
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the  flower  of  the  shrub — St  John's  Wort.  Those  that  were  oollecting 
forinay  employed  their  fore-feet  in  burying  several  of  the  anthers 
at  once  under  the  belly,  which  were  again  pushed  back  by  the  middle 
1^;8  to  the  hind  logs ;  and,  by  the  motion  of  these  legs,  I  did  ooneeiYe 
that  the  farina  was  collected  and  stuck  upon  the  hind  thighs.  I  ha?e 
often  seen  the  same  operation  upon  the  anthers  of  poppies.  It  appeared 
that  this  farina  was  the  pollen,  for  it  was  of  the  same  colour ;  and  I 
always  observed  in  those  bees  which  were  gathering  the  fiuina  upon 
the  poppy,  that  it  was  also  of  the  same  colour  with  the  pollen  of  the 
poppy  ijx>m  which  tb*y  were  gathering  it.  Other  bees  pushed  out  their 
proboscis  and  sucked  honey  at  the  roots  of  the  filamenta  or  germina. 

Of  the  Wasps  [Vespa  vulgaris,  Latr.]. 

A  wasp  is  an  insect  of  the  bee-tribe,  and  probably  makes  one  genns^ 
of  which  there  are  many  species.  I  dudl  rank  the  hornet  and  wasp  of 
the  same  genus ;  for  the  wasp  appears  only  to  be  a  small  hornet,  or  the 
hornet  a  large  wasp.  There  appears  to  be  a  great  number  of  species  d. 
this  genus  in  this  country,  the  natural  history  of  all  which  I  do 
not  perfectly  know ;  but,  from  their  appearance,  external  form,  mode 
of  life  and  propagation,  I  should  dass  them  with  the  wasp.  Prolmbly 
the  hornet  ought  to  be  reckoned  the  first  of  the  genus.  The  wasp  is  a 
colonizing  insect,  and  they  are  males  and  females;  but,  like  several 
species  of  this  tribe,  the  females  may  be  divided  into  two  dassee — 
breeders  and  non-breeders ;  and,  from  the  last  not  breeding,  and  from 
their  use  in  the  colony,  they  are  called  <  labourers.'  The  males  in  ihisy 
as  in  many  other  tribes  of  animals,  have  but  little  variety  in  their 
economy ;  therefore  their  peculiar  histoiy  is  but  a  short  one. 

The  male,  in  most  birds,  assists  in  building  the  nest,  hatching,  and 
feeding  the  young.  But  the  female  and  the  labourers,  in  the  wasp,  are 
the  principal  individuals  to  be  considered.  However,  we  cannot  com- 
plete the  history  of  the  female  without  giving  the  economy  of  the  male 
as  far  as  concerns  her. 

They  are  a  very  hardy  insect,  working  in  almost  all  weathers,  the 
reason  of  which  must  appear  from  their  laying  up  no  store  either  for 
themselves  or  their  maggots :  and,  as  it  is  in  the  summer  only  they  re- 
quire food  and  are  employed,  there  is  hardly  any  continuance  of  weather 
so  bad  as  to  interrupt  their  common  employ.  From  the  circumstance 
of  not  hoarding,  they  appear  to  be  more  industrious  than  even  the  bee. 

Of  their  being  offensive  and  defensive  Animals. — ^As  these  ftnimf^la  have 
property  to  protect,  the  females  and  labourers  are  provided  with  the 
instruments  called  'sting;'  but  the  males  have  none;  therefore  we 
cannot  say,  absolutely,  that  wasps  are  offensive  or  defensive  animals; 
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but  the  femalea  may  be  ao  called.  I  call  the  stmg  an  '  instnunent/ 
instead  of  a '  weapon/  because  the  mischief^  arising  from  it  simply, 
could  do  but  little  hurt :  it  is  an  instrument  to  conduct  poison. 
•  They  have  two  modes  of  offence ;  one  by  their  pincers  [mandibles]  and 
feet,  which  I  beHeve  they  only  use  among  themselves,  or  when  they 
fight  with  animals  of  their  own  size,  the  other  by  their  sting.  The 
latter  is  a  provision  against  larger  objects,  where  the  forceps  would 
avail  but  little,  and  against  an  enemy  whidi  can  not  only  destroy  the 
individual  but  the  colony.  They  never  attack  small  animals  excepting 
for  food,  or  when  obstructed  in  their  pursuit  o Aood ;  as,  when  they 
attack  a  bee-hive,  they  are  obliged  to  defend  themselves ;  but  I  believe 
in  such  cases  they  never  use  their  sting.  They  do  not  even  attack  laige 
animals  except  when  they  are  disturbed,  or  an  attack  is  made  on  their 
hives ;  and  then  they  make  an  attack.  For  it  is  not  simply  a  defence, 
as  in  the  humble-bee ;  but  they  make  a  formal  attack,  and  pursue  if 
fled  from.  Yet  they  can  be  subdued ;  for  if  their  hive  be  taken  to  a 
strange  place,  those  that  are  taken  v«ith  it  become  very  inoffensive, 
until  they  become  familiar  with  their  new  situation :  and  if  confined 
under  a  shade  with  the  maggots,  they  appear  pretty  well  contented ; 
and  if  food  is  introduced  they  will  feed  the  maggots ;  and  probably, 
even  in  this  situation,  they  would  go  on  increasing  their  hive,  or  repair 
it  if  they  had  proper  materials.  However,  they  are  not  so  offensive  as 
the  common  bee ;  for  a  common  bee  will  make  an  attack  on  a  person 
that  comes  near  their  hive ;  but  if  we  refrain  from  meddling  with  a 
wasp's  nest,  they  will  pay  no  attention  to  us.  However,  if  we  have  teased 
them  to  offence,  they  become  extremely  irritable  and  are  ready  to  attack. 

The  wasp  hits  extremely  well  where  she  intends  to  sting,  seldom 
missing  the  intention ;  and  strikes  with  great  force,  so  as  to  pierce  a 
thick  glove :  they  often  leave  the  sting  in,  but  not  always ;  not  nearly 
so  often  as  the  common  bee  does.  The  woimd  is  very  paii^fiil,  and  in 
some,  swells  to  a  considerable  degree ;  it  is  of  the  cedematous  kind  of 
inflammation.  This  makes  the  pursuit  of  their  natural  history  often 
disagreeable ;  for,  in  many  of  the  necessary  modes  of  investigation,  it 
is  almost  impossible  to  escape  being  stung  several  times.  I  have  had 
my  face  so  stung  as  to  have  defaced  all  my  features. 

I  have  heard  of  cures,  but  I  never  experienced  one.  Laudanum 
sometimes  eases  the  pain  a  little,  and  might  be  of  service  in  one  sting ; 
but,  when  there  are  many,  it  can  hardly  be  applied  with  any  hope  of 
success.  Cold  water  has  been  recommended  as  infallible ;  it  gives  ease 
while  applied,  but  I  think  the  pain  is  increased  afterwards.  It  certainly 
does  not  produce  permanent  relief  \ 

1  [X I  hare  seen  a  lump  of  indigo,  dipped  in  water,  and  rubbed  on  the  part  which 
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Of  their  Food. — The  food  of  wa^»^  proliftblj  like  all  those  aainialB 
which  lie  inactive  at  one  season  of  the  year,  is  only  to  be  found  at  that 
season  in  whidi  they  are  actiye. 

Wasps  have  a  rariety  of  foods.  They  eat  fruits;  especially  those 
of  the  sweetest  and  softest  kinds^  as  nectarines,  eheities^  peai&es, 
pears,  Ac. :  they  are  fond  of  meat,  especially  snch  as  liTer,  which  they 
6sa  divide  readily  with  their  forceps.  They  are  very  fond  of  insects 
in  cYery  stage.  They  are  fond  of  sugar,  and,  of  course,  honey ;  hot  I 
do  not  know  if  they  ever  sock  flowers:  however,  I  shoold  imagine  they 
would  sock  such  as  tney  could  get  at.  I  have  seen  th^n  on  the  leaves 
of  the  cherry  tree  when  those  leaves  were  covered  with  a  sweetish  sob-* 
staoBice.  About  the  begiiming  of  October  I  have  seen  vast  nunbers  of 
both  labourers  and  males  on  tiie  leaves  of  a  willow,  but  I  oonld  not 
taste  anythingsweet  on  them.  When  they  are  very  strong  of  laboiEren, 
as  towards  the  month  of  September,  they  <^ten  make  an  attack  on  bee- 
hives, the  bees  often  becoming  more  indolest  at  this  season,  and  there- 
fore are  less  a  match  for  the  wasps,  which  often  destroy  them  for  the 
honey.  I  have  seen  several  conflicts,  but  the  wasps  generaUy  got  the 
better  of  the  bees.  In  glass  hives  I  have  often  seen  wasps  on  the 
combs.  I  imagine  they  rob  the  bees  both  of  their  hon^  and  of  their 
maggots;  for  they  are  very  fmd  of  such  food :  they  also  feed  up(m  flies. 
We  see  them  often  catching  flies  and  turning  up  tiieir  bellies  and  feed- 
ing upon  the  entrails. 

Of  their  Digestive  Organs, — ^I  believe  the  whole  tribe  of  bees  have 
nearly  the  same  digestive  organs ;  they  consist  of  an  oesophagus,  craw, 
stomach,  and  intestines.  The  cBso^liagus  dilates  immediately  into  the 
craw,  whose  situation  in  the  abdomen  is  the  same  with  that  of  the  stomach 
of  other  animals.  It  is  a  large  bag,  and  very  thin  in  its  coats,  and  whidi 
holds  the  materials  eitiier  to  be  regurgitated  or  pass  into  the  stomach  to 
be  digested.  The  opening  into  the  stomach  is  of  a  singular  construction ; 
it  is  a  projecting  part  into  the  craw,  so  that  nothing  can  pass  it  into  the 
stomach  but  which  must  be  by  an  operation  of  that  part,  and  which  can 
be  easily  seen  through  the  craw.  The  stomach  appeus  more  like  an 
intestine  in  shape,  being  full  of  circular  or  spiral  valves,  and  is  con- 
tinued into  the  intestine  without  any  particular  structure.  The  intes- 
tines make  up  some  turns  upon  themselves,  and  pass  towards  the  anus, 
where  it  becomes  larger,  serving  as  a  reservoir  for  the  fteces  ^. 

haa  been  Btong,  give  ahnost  instantaneous  ratief  from  the  pain ;  and  the  swelling 
soon  subsided,  although  the  indigo  had  not  been  applied  until  some  ten  or  fifteen 
minutes  after  the  ii\juiy  had  been  received.    This  is  a  uniyersal  application  in 
some  parts  of  Essex."^W.  C] 
1  [Hunt.  Frep.  Phys.  Series,  No.  477.] 
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Of  ihe  Heat  of  Wasps, — ^The  heat  of  wasps  is  about  one  degree  or 
one  degree  and  a  half  aboye  that  of  the  common  atmosphere ;  for,  by 
having  about  eighty  wasps  in  a  phial  with  a  thermometer,  I  found,  in 
different  trials,  different  degrees  of  heat;  but,  upon  an  average,  the 
phials  with  the  wasps  were  commonly  abotit  two  degrees  wanner  than 
the  other  phial  with  a  thermometer  in  common  air. 

[Anthidkan] 

In  August  I  caught  two  bees,  which  I  imagined  at  iBrst  to  be  wasps, 
although  they  had  not  all  the  characters.  They  were  hardly  so  large, 
not  so  long  in  the  abdomen,  nor  so  pointed  at  the  anus.  They  are 
spotted  with  yellow  like  the  wasp,  but  not  so  much,  and  therefore  were 
darker.  Their  legs  are  not  so  long  as  those  of  the  wasps  or  bees :  they 
were  more  rounded  and  more  clumsy.  They  were  females,  had  the 
sting,  and  two  ovaria,  very  similar  to  those  of  the  humble-bee.  Their 
proboscis  was  long,  more  like  that  of  the  humble-bee  than  of  any  of 
the  others ;  they  therefore  suck  honey.  The  probosds  is  composed  of 
five  parts,  as  in  the  following  description  from  the  humble-bee. 

The  Hxtmble-bbb^  [Bambus  terrestris,  Latr.]. 

Of  the  Proboseisy  or  rather  Tongue. — ^It  is  composed  of  five  parts ;  two 
outer  scales  ImaxiUo!'],  which  I  imagine  are  principally  coverings,  or  a 
kind  of  case  for  the  whole  when  shut.  There  are  two  other  cases 
[jaalpi]  for  the  absorber  or  true  tongue  [linffua'],  which  is  a  long  flex- 
ible feathered  stalk,  moveable  in  all  directions.  I  have  observed  them, 
when  they  put  it  through  a  hole,  to  move  it  in  all  ways  round  to  catch 
whatever  might  be  in  the  way.  The  salivary  glands  in  the  humble-bee 
are  two :  they  are  placed  in  tbe  head,  one  on  each  side  of  tbe  oeso* 
phagus  as  it  passes  along  the  under  side  of  the  head.  They  are  small 
white  bodies ;  a  white  duct  passes  from  the  anterior  end  of  each,  and 
goes  forward  along  the  sides  of  the  cesophagus  near  the  beginning. 
They  are  very  small,  probably  because  there  is  little  necessity  for  such, 
as  the  bee  sucks  honey.  The  long  tongue  is  feathered  on  the  edges. 
The  oesophagus  passes  through  the  thorax  and  opens  into  the  stomach, 
which  is  placed  in  the  upper  part  of  the  abdomen ;  in  which  lies  the 
honey.  Thence  the  intestines  go  out,  are  disposed  somewhat  in  a  spiral 
convolution,  and  terminate  in  a  very  large  bag  like  the  cloaca  of  a  bird, 
but  much  larger  in  proportion'. 

Cf  their  Nerves. — ^The  humble-bee  has  its  nerves  similar  to  those  com- 

1  [The  chief  of  Hunter'B  ohsemtiooB  on  the  humble-hee  had  been  anranged  and 
leduoed  in  the  MS.  Tolame  of  *  Natural  Hiatory.'    See  voL  L  p.  60.] 
s  [Hunt  Piepa.  Phys.  Seriei*  Noa.  476^  601, 60%  608.] 


460  INSECTA. 

monly  seen  in  the  inaect,  haying  a  ganglion  within  the  abdomen ;  and 
when  it  passes  behind  the  oyiducty  there  are  other  ganglions. 

Of  their  Oil. — ^They  have  an  oil,  or  rather  fiat,  in  the  inside  of  the 
abdomen,  which  is  in  flakes,  or  very  small  ceUs,  something  like  the 
marrow,  only  not  so  firm.  It  is  fluid  in  the  summer  months ;  and  if  an 
hnmble-bee  is  opened  and  allowed  to  remain  in  spirits  in  warm  weather, 
the  oil  escapes  from  cells  and  swims  on  the  top :  but  this  appears  to  be 
principally  the  case  with  the  bees  of  the  same  summer;  for  in  the 
queen,  which  is  a  bee  of  the  last  summer's  breeding,  the  fat  is  not  so 
oUy,  is  of  a  light  brown,  and  less  transparent ;  which  is  one  way  of 
knowing  the  queen  of  the  hive  in  which  the  following  summer's  queens 
are  formed.  Thus,  the  fat  seems  to  change  in  the  winter ;  for  those 
which  come  from  their  hiding-places  in  May,  have  the  remaining  fiit 
yellow,  and  much  less  in  quantity.  When  collected  and  dried  on  paper, 
the  paper  burnt  bright  when  it  came  to  that  part.  In  the  month  of 
September  the  females  are  fnU  of  it. 

Of  their  Voice, — ^The  humble-bee  has  several  sounds ;  one  is  when 
they  fly,  which  is  round,  full,  and  uniform :  it  is  probably  caused  by 
the  wings  striking  against  the  air ;  but  they  can  form  various  sounds 
independently  of  the  common  air.  They  have  a  sound  when  the  wings 
are  closed,  but  moved  with  short  vibrations,  which  is  probably  caused 
by  the  air  expelled  from  the  air-cells  striking  the  wing  at  the  time : 
this  is  a  kind  of  peevish  noise.  They  can  make  nearly  the  same  noise 
when  I  could  not  observe  any  motion  in  the  wings.  I  have  also 
observed  them  to  make  a  humming  noise  when  no  motion  could  be 
observed  in  the  wings.  They  can  make  a  noise  by  shaking  their  heads : 
I  suspect  this  is  done  by  throwing  out  the  air  from  the  air-vessels  at 
the  time  that  the  head  is  in  motion,  which  probably  has  the  same  effect 
as  the  vibration  of  the  glottis  in  the  human  subject ;  and  there  may  be 
even  some  analogy  with  the  motion  of  the  head,  in  the  himian,  in  per- 
forming a  shake.  It  is  possible,  as  they  have  a  number  of  trachc®, 
that  each  may  have  a  sound  peculiar  to  itself. 

Of  the  Breeding-cell  and  Maggot. — ^The  cell  in  which  the  humble-bee 
lays  its  egg,  is  very  small,  and  is  made  of  a  waxy  substance,  which 
the  maggot  eats ;  and,  as  it  eats  on  the  inside,  the  old  bee  is  laying 
more  and  more  on  the  outside ;  so  that  the  cell  and  animal  increase 
together  equally.  When  the  maggot  arrives  at  its  chrysalis  state,  it 
lines  this  cell  with  its  silk,  making  a  membranous  part  like  that  of  the 
wasp,  on  the  outside  of  which  is  the  remains  of  a  soft  waxy  substance 
very  irregularly  placed. 

In  the  maggot,  the  stomach  passes  almost  the  whole  length  of  the 
body ;  and,  at  the  lower  part,  it  becomes  small  and. makes  a  turn  upon 
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itself.  There  are  two  convolated  yessels  on  each  side  which  enter 
the  canal  at  the  termination  of  the  stomach  part.  The  canal  was 
filled  with  a  sahstance  similar  to  the  waxy  part  of  the  cell.  There 
are  ten  air-holes :  the  air-canals  are  made  of  spiral  tarns  of  a  small 
line. 

Of  iheir  Idee, — ^The  humhle-bee  has  a  nnmher  of  small  animals  upon 
it,  which  are  of  the  tick-kind,  and  they  get  fuller  and  fuller  towards 
the  autumn ;  but  this  insect  is  not  peculiar  to  them,  being  found  on  the 
black-beetle  [  Oeotrupes]  and  earth-worm.  It  is  probable  that  this  insect 
attaches  itself  to  those  animals  when  they  are  under  ground ;  and,  what 
makes  this  stiU  more  probable,  is  that  the  laige  queens  are  much  more 
infested  with  them  than  the  others,  probably  because  they  stay  much 
more  at  home. 

In  many  I  haye  found  in  their  abdomen  what  I  suspect  to  be 
*  worms/  but  of  a  particular  kind ;  some  of  which  are  very  small,  only 
to  be  distinctly  seen  by  a  magnifying  glass. 

Experiments  to  aaeertain  eame  facts. — ^In  one  of  my  bee-traps  where 
there  was  only  the  queen,  she  began  to  work,  and  had  gone  so  &r  as  to 
have  made  a  square-shaped  mass,  or  hive,  in  which  were  avast  number 
of  maggots.  I  removed  the  honey-reservoir,  which  was  a  complete 
globe :  the  day  following  I  looked  at  the  hive  again,  and  foimd  that  she 
had  formed  another,  but  had  not  completed  it  all  round :  an  opening 
was  left  to  fill  it  with  honey,  and  this  was  nearly  done.  On  this  day 
I  took  from  her  the  mass  containing  the  maggots,  and  put  her  into  a 
mass  broken  off  from  another  hive  containing  maggots,  &c.  On  the 
evening  of  the  same  day,  and  on  the  following  morning,  she  was 
observed  going  out  and  in ;  but,  on  this  day,  I  found  she  had  forsaken 
the  hive.  The  reservoir  and  maggots  in  the  mass  were  all  devoured  by 
the  ants. 

As  the  size  of  females  differs  very  much,  so  as  to  make  it  uncertain 
what  ought  to  be  called  queens,  I  believe  our  best  guide  in  this  respect 
is  to  observe  the  size  of  those  which  come  forth  in  the  spring ;  as  we 
know  they  are  to  be  the  breeders  of  the  season,  and  we  shall  find  that 
they  are  all  of  the  largest  size.  The  difference  in  size  between  the  queen 
and  the  very  smallest  labourer  is  considerable.  I  have  been  able,  in 
some  hives,  to  distinguish  six  or  eight  different  sizes  among  the  labourers. 
The  proportion  that  the  different  classes,  viz.  queens,  males,  and  la- 
bourers, bear  to  the  other  is  uncertain,  for  each  class  differs  in  number 
at  the  different  seasons  very  much.  At  first  there  is  but  one,  and  that 
is  the  queen:  afterwards  it  is  queen  and  labourers;  and  very  soon 
males;  though  the  labourers  may  increase  to  100  or  150  before  a 
young  queen  is  formed :  and  when  they  come  to  be  formed,  the  labourers 
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are  often  in  part  deBttojed;  but  towards  the  latter  end  of  the  seaBGD, 
the  qoeeiui  and  malea  are  beooming  predcMninant  in  nnmber. 

JFbod, — ^I  believe  the  hnmble-bee  ia  the  cleanest  feeder  of  the  whole 
tribe;  for  I  have  obsenred  the  oommon  bee  on  meat.  Their  food,  I 
should  suppose^  was  in  general  honey.  Howeyer,  I  have  found  in  the 
crop)  stomach,  and  intestines,  as  also  in  the  rectum,  a  yellow  snbstanoe 
like  feurina*  From  its  being  in  the  rectum,  one  would  imagine  that  the 
substance  was  not  digested,  but  only  what  was  expressed  from  it,  as 
peihaps  it  is  in  most  if  not  in  all  cateipillars.  The  honey  found  in  tiie 
pods  of  the  chrysalis  is  not  exactly  like  tiie  honey  of  the  oommon  bee ; 
I  tinnk  it  is  rather  darker.  This  diiforanee  may  be  owing  to  this  bee 
collecting  its  honey  foom  a  much  greater  variety  of  flowers:  for  they  can, 
and  I  believe  do,  collect  it  from  every  flower  .that  the  commoD  bee 
does ;  they  can  likewise  collect  it  from  flowen  that  the  oommon  bee 
cannot,  where  it  requires  a  much  longer  tongue ;  besides,  I  have  seen 
them  collecting  from  where  the  oommon  bee  might,  yet,  I  believe,  does 
not,  get  honey,  vis.  the  foxglove.  They  seem  very  partial  to  the  fox- 
glove and  the  sunflower. 

Through  the  summer  they  find  their  food  at  large:  I  believe  the 
fomales  onlykyup  asmaU  store  for  a  wet  day,  and  the  males  only  take 
their  daily  subeiBtence,  which  is  in  great  plenty,  for  at  this  time  their 
crops  are  to  be  found  foil  of  honey.  About  the  beginnix^  of  August 
they  are  enlaiging  their  cells  from  whence  the  young  queens  have 
emerged;  that  is,  they  are  making  them  somewhat  deeper,  with,  I 
should  imagine,  forina  mixed  probably  with  a  little  wax,  and  likewise 
with  some  other  juice  of  vegetables,  and  then  filling  many  of  them  with 
honey,  and  covering  them  over  with  the  same  as  the  above ;  but  not  aa 
aprovision  for  the  winter,  but  for  the  months  of  September  and  October 
only,  when  they  give  up  all  food.  They  are  also  at  this  time  laying  up 
large  portions  of  farina  in  which  there  are  no  eggs.  Whether  this  la  to 
be  considered  as  food  I  do  not  know. 

The  HrvB-BsB  lApis  meUifica\  Linn.]. 

The  common  bee  lays  ita  egg  in  an  empty  cell.  The  egg  is  voy 
smaU.  The  time  when  this  egg  hatches  is  not  easily  ascertained;  but 
when  hatohed,  it  sticks  with  one  end  to  the  cell  at  the  bottom,  and  ia 
fed  by  the  [labourer]  bees  till  it  arrives  at  its  foil  growth.  When  it  is 
large,  it  lays  in  the  direction  of  the  cell  with  the  mouth  tovriEurds  the 

1  [The  miyor  part  of  Honter's  obtervations  on  the  hire-bee  was  oommunioated  by 
him,  in  the  year  1792,  to  the  Boyal  Soeiely,  and  the  Paper  appeared  in  the  Philo- 
sophical Tranaaotions  for  that  year.    See  alao  'Animal  Eoonoiny/ 6to.  18S7,  p.  422.] 
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opening  of  the  oell.  We  may  auppose  that  the  bees  are  at  great  pains 
to  keep  the  cell  clean  of  the  ezcrements,  as  we  do  not  find  any  in  it. 
When  the  maggot  airiyes  at  its  fall  growth,  and  has  got  the  disposition 
to  pxepaie  for  the  chrysalis,  it  covers  the  month  of  the  cell,  and  lines  it 
,with  a  thin  membrane  formed  of  its  silk*. 

When  this  is  finished  it  turns  its  head  to  the  month  of  the  cell,  and 
goes  into  the  chiysalis  state ;  then,  over  that  part  of  the  membrane 
which  covers  the  mouth  of  the  cell,  the  old  bees  lay  a  thin  covering  of 
wax.  How  long  it  lies  in  the  chrysalis  state  I  have  not  been  able  to 
determine.  When  arrived  at  its  fioll  matority,  it  eats  or  makes  a  sepa- 
ration of  the  covering  from  the  edge  of  the  cell  about  half-way  round, 
and  poshes  itself  through.  When  it  first  comes  out  it  is  of  a  grey 
colour,  but  soon  becomes  brown. 

On  dissecting  maggot-bees  I  found  a  brown  substance  in  their  stomach 
and  intestines,  sioodlar  to  tlie  bee-bread,  but  not  ao  solid  or  thick :  it 
was  about  the  oonsistenoe  of  honey.  It  yields  little  or  no  taste,  at  least 
it  was  not  sweet.  It  is  to  be  presumed  it  is  the  bee-bread  somewhat 
diluted. 

In  the  bee-tribe,  we  find  that  what  was  the  stomach  at  one  time,  viz. 
in  the  maggot,  becomes  the  crop  in  the  adult;  therefore  it  must  lose 
the  power  of  forming  the  gastric  juice ;  and  what  before  was  only 
intestine  must  acquire  it.    This  is  a  curious  fact. 

Of  the  Management  of  Beee. — ^The  management  of  bees  is  very  simple. 
I  bcdieve  the  less  that  is  done  to  them  the  better  they  thrive.  The 
great  object  commonly  in  view  is  to  make  them  pay  a  tax  for  their 
situation,  by  depriving  them  of  some  of  their  honey,  and  leaving  them 
only  what  is  necessary  to  serve  them  through  the  winter.  But  this 
should  not  be  done  with  too  exacting  a  hand,  for  fear  of  losing  the 
whole.  Some  go  further,  and  allow  them  [artificial  food  for]  their  daily 
support.  But  I  believe  that  a  swarm  in  this  country  can  seldom  spare 
much  of  their  summer's  labour ;  and  the  [artifieiAl]  mode  of  feeding  is 
but  a  bad  substitute.  When  they  are  robbed  of  some  of  their  winter's 
food,  many  of  the  bees  should  be  killed  [to  proportion  the  remainder  to 
the  honey  that  is  left]. 

*  Do  the  old  bees  remove  this  silk  lining  or  not?  If  tbej  do  not^  than  the  oeU 
matt  become  gmaller  and  nnaller  as  the  hive  grows  old.  I  suspect  that  they  do  not 
femove  this  lining,  for  I  find  a  Tast  diffiBrence  between  the  consistence  of  a  new 
oomb  and  an  old  one.  A  new  comb  is  brittle,  and  almoet  whc^y  wax.  An  old  one 
is  ton^  and  yields  a  great  deal  of  refose  upon  melting.  What  makes  this  still 
more  probable  is,  the  common  moth  does  not  lay  its  eggt  in  the  oeUa  of  a  new  comb^ 
but  in  an  old  one^  the  lining  of  which  is  an  animal  sabstanoe.  Bees  use  combe 
already  formed,  as  materials  for  new  combs.  Put  near  a  bee-hive  a  piece  of  comb, 
they  will  cany  it  all  away,  so  that  they  can  work  it  up  again. 
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Aa  thero  Ib  some  evil  to  be  expected  in  makmg  too  free  with  beee, 
and  as  they  are  objects  worth  robbing,  and  that  not  without  danger,  a 
great  deal  of  contrivance  has  been  devoted  to  effect  this. 

Towards  the  autumn,  when  the  busy  time  is  OYer,it  is  right  to  lessen 
the  hole  or  door :  this  makes  it  more  difficult  for  (thieves)  to  get  in,  for. 
the  bees  are  at  this  time  obliged  to  guard  the  pass,  and  the  less  it  is 
the  easier  it  is  guarded.  The  diminished  size  of  the  hole  should  remain 
through  the  winter  for  another  reason,  vis.  to  keep  them  as  much  aa 
possible  from  the  cold. 

The  hives*  best  for  examination  are  commonly  the  worst  for  preserva- 
tion. The  bees  in  them  are  disturbed  in  their  progress,  therefore  they 
axe  not  capable  of  laying  up  so  much  store.  Besides,  thin  hives  do  not 
allow  them  to  form  a  round  body  or  cluster  in  the  winter ;  therefore 
they  are  more  liable  to  be  benumbed  by  the  cold.  The  management  of 
bees  in  one  country  will  not  do  for  them  in  another ;  but  when  it  is 
described  in  one,  the  variations  fitting  the  management  for  another  will 
be  easily  seen. 

An  early  spring,  a  good  summer,  and  a  dry  autumn,  form  the  best 
season  for  bees ;  but  such  is  not  to  be  expected :  an  early  spring  with  a 
cold  wet  summer,  even  with  a  dry  autumn,  is  bad ;  for  the  flowers  are 
all  gone  before  the  good  weather  comes  on.  A  good  summer  witli 
a  good  autumn  is  very  good  for  bees;  the  kind  of  luring  is  not  so 
estential. 

Of  ihe  Noise  Bees  make  before  they  swarm, — ^That  the  peculiar  sound 
of  the  bees  is  only  heard  when  they  are  about  to  swarm  was  very  evident 
in  April  1792,  in  my  bee-house.  For  where  there  were  several  hives, 
we  only  conld  hear  the  sound  in  one,  which  was  so  full  of  bees  that 
many  of  them  lay  out  all  day.  There  were  two  sounds  in  this  hive,  one 
stronger  than  the  other ;  but  still  the  same  kind  of  note,  as  if  it  were 
two  bees  answering  each  other :  it  was  probably  the  old  and  the  young. 
This  sound  was  hardly  ever  heard  before  ten  o'clock  at  night. 

In  another  hive  which  was  not  expected  to  swarm,  as  the  bees  had 
not  hung  out  in  the  day,  a  noise  was  heard  about  ten  o'clock  one  night, 
similar  to  the  above,  viz.  the  two  sounds  of  different  shrillness,  as  of 
two  bees  answering  each  other.  Besides  these  there  was  another  noise 
similar  to  the  cluck  of  a  ducking  hen,  but  not  so  loud  or  strong;  and 
that  hive  swarmed  the  next  day.  In  visiting  in  the  evening  bees  which 
are  threatening  to  swarm,  we  find  sometimes  a  variety  of  sounds  in 
the  same  hive ;  so  that  bees  have  a  great  variety  of  sounds.  When 
bees  hang  out  in  a  cluster,  they  commonly  hang  by  one  another  by  the 

'  [See  Hunter's  description  of  his  hires,  *  Animal  Economy,'  8vo.  1837,  p.  434.] 
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lower  bee  laying  hold  of  the  wing  of  the  one  above  with  its  pincers. 
They  hold  so  tost  as  hardly  to  be  separated. 

Bees  drink  water.  Whether  this  is  for  their  own  economy,  or  to 
soften  the  honey,  is  not  easily  determined:  but  if  it  be  true,  as  ia 
asserted,  that  the  honey  near  the  sea  ia  saltish,  and  that  the  bees  are 
seen  on  the  seanside  drinking  sea- water,  we  must  suppose  they  drink  it 
to  dilute  their  honey. 

That  bees  do  not  make  comb,  or  eoUect  either  honey  or  bee-bread, 
when  they  lose  their  queen,  appeared  to  be  the  case  with  a  hive  I  had 
in  the  year  1792.  It  was  a  fine  swarm  of  the  same  summer,  and  was 
put  into  a  hive  with  comb  belonging  to  a  hive  oi  the  year  before,  [the 
bees  of]  which  had  died  in  the  spring  from  the  want  of  honey.  Some 
time  afber  being  settled  in  this  hive,  I  observed  they  made  no  progress 
in  making  comb,  nor  did  I  see  any  honey  or  fresh  bee-bread,  or  eggs, 
or  bees  in  any  of  their  stages  in  any  of  the  cells,  and  they  began  to 
grow  fewer  in  number.  From  all  these  circumstances  I  began  to 
suspect  they  had  lost  their  queen,  and  the  only  way  to  aseertain  this 
was  to  kill  the  swarm,  which  I  did ;  and,  on  examining  every  bee,  I 
saw  no  queen,  only  labourers  and  a  few  males.  In  this  hive,  whose 
comb  had  been  made  the  year  before,  there  were  no  royal  cells. 

If  bees  are  let  loose  in  a  room  where  there  are  a  number  of  hives, 
they  very  soon  fix  upon  the  outside  of  a  hive,  and  endeavour  aa  much 
as  possible  to  get  in,  and  will  not  leave  it.  It  does  not  appear  that 
they  are  able  in  such  situations  to  distinguish  their  own  hive  from  the 
others. 

About  the  latter  end  of  August  1792,  I  observed  strangers  flying 
about  the  mouth  of  my  hives,  wanting  to  get  in ;  and  I  could  observe 
that  the  bees  belonging  to  the  hive  were  upon  the  watch ;  and,  when 
the  strangers-ventured  too  fiir,  they  were  often  laid  hold  of  and  dragged 
over  the  shelf  at  the  mouth  of  the  hive.  I  did  conceive  that  these 
strangers  might  belong  to  some  hive  that  had  lost  its  queen.  But  thia 
continued  through  the  month  of  September,  at  a  time  when  four  of  my 
hives  died ;  viz.  two  young  swarms  of  the  same  year,  and  a  last  year's 
one  which  had  swarmed  twice  this  summer.  They  had  been  coUeeting 
honey,  and  storing  it  up  about  the  beginning  of  August :  but  about  the 
latter  end  of  that  month  it  was  all  gone ;  and,  about  the  second  week 
in  September,  two  young  swarms  died  in  twenty-four  hours.  After  they 
began  to  die  off,  the  other  young  swarm,  and  that  of  the  old  Live, 
gradually  became  fewer  and  fewer  until  the  whole  were  dead. 

In  wet  seasons  hives  appear  to  lose  many  of  their  stock ;  for  in  the 
summer,  or  rather  in  the  autumn  of  1792,  my  hives  were  very  empty 
of  bees,  although  there  was  honey  in  the  combs. 

VOL.  n.  2  a 
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The  flower  of  the  pine-apple  secretes  a  eopsidsrable  qnantity  of 
honey,  and  bees  are  very  fond  of  it.  It  has  the  flayonr  of  the  pine- 
apple, although  the  fhiit  has  then  no  flayonr,  being  green. 

The  leayes  and  stems  of  many  trees  form  upon  their  sorfaee  a  honey. 
When  this  happens,  we  may  then  obserye  the  bees  licking  these  leayes, 
and  collecting  it.  I  haye  seen  the  leayes  of  the  morel  cherry  all 
moistened  with  honey,  and  the  bees  yery  busy  collecting  it. 

In  the  months  of  l£ay  and  June  little  honey  is  gathered,  whether  in 
old  hiyes  or  new  ones,  it  being  the  breeding  season;  ther^re  we 
should  not  attempt  to  rob  them  in  either  of  these  months.  About  the 
beginning  of  July  they  are  filling  their  combs  as  fast  as  possible,  and 
the  males  are  going  forth  yery  fast. 

As  bees  are  in  two  yery  different  states  in  this  climate,  one  fitted  for 
the  summer,  tlie  other  for  the  winter,  two  yery  difBarent  modes  of 
management  are  required. 

Bees  woik  upward  as  well  as  downward:  they  woik  up  from  one 
hiye  into  another;  but  their  most  natural  way  is  to  work  down  when 
in  an  entirely  empty  hiye,  where  there  is  no  direction  for  them.  Bees 
model  their  cells  with  their  two  teeth  [mandibles].  I  haye  seen  bees 
with  a  piece  of  wax  ^th  of  an  inch  long,  one  end  of  it  between  their 
teeth,  the  other  lying  on  the  head  and  back,  and  they  haye  been 
kneading  or  fiziog  that  end  between  the  teeth  to  the  cell  in  different 
places,  while  at  the  same  time  they  took  wax  from  the  cell ;  for  this 
piece  of  wax  would  be  sometimes  longer  and  sometimes  shorter,  till  at 
last  they  disposed  of  the  whole.  This  operation  can  only  be  seen  when 
they  are  at  work  upon  their  backs. 

It  IB  probable  that  bees  require  to  liye  in  a  greater  degree  of  heat 
than  any  of  the  same  order  [do].  The  wannth  of  the  atmosphere  in 
which  bees  liye  is  generally  that  of  their  own  bodies ;  for  if  we  thmsta 
thermometer  into  a  hiye  of  bees,  it  is  raised  to  about  80^  [Fahr.],  the 
heat  of  the  atmosphere  in  which  the  innermost  bees  liye. 

[Order  Lepidoptbra.] 

Thb  Silk-Moth  [Bombya  Mori] . 

The  silk-moth,  like  all  of  this  dass  of  insects,  is  first  an  egg,  then  a 
caterpillar,  chrysalis,  and  moth.  The  caterpillar^  is  a  long  body,  con- 
jristing  of  a  head,  body,  and  tail  with  appendages.  The  head  consists 
of  two  lateral  superior  homy  substances,  conyex  externally,  to  the  under 
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and  fore  parts  of  which  are  attached  the  teeth  [mandibles])  which  are 
two  homy  bodies  that  oppose  one  another  equally,  and  open  laterally  or 
from  side  to  side,  somewhat  similar  to  a  pair  of  nippers.  The  body  ib 
principally  round,  a  little  flattened  on  the  under  sor&ce,  made  up  of 
two  parts,  an  anterior  and  a  posterior :  the  anterior  is  that  which  is  to 
compose  the  chest  of  the  animal  when  perfect ;  the  posterior,  which  is 
longest,  is  annular,  made  up  of  eight  rings,  which  make  the  belly  of 
the  complete  animal  or  moth.  On  the  flat  lower  sur&oe  are  placed  the 
feet,  consisting  of  two  parcels;  one,  anterior,  placed  on  that  part  which 
forms  the  chest  of  the  moth,  and  probably  the  situation  or  roots  of  the 
adult  feet ;  the  other,  posterior,  placed  on  that  part  which  forms  the 
beUy,  and  may  be  called  temporary.  The  anterior  parcel  consists  of  six 
feet,  three  on  each  side,  as  in  the  adult ;  they  are  small,  but  of  different 
sices,  the  smallest  being  forwards.  Each  foot  comes  to  a  point,  which 
is  tipped  with  a  claw.  The  posterior  are  eight  in  number,  four  on  each 
aide,  arising  from  the  third,  fourth,  fifth,  and  sixth  rings,  so  that  the 
two  first  rings  and  two  last  have  no  feet  arising  from  them.  These  are 
longer  than  the  anterior.  The  tail  has  something  similar  to  feet,  but 
they  seem  rather  to  be  holders  than  for  progressive  motion.  There  are 
on  each  side  of  the  body  a  number  of  dark  spots  with  a  lighter  speck  in 
the  middle,  ten  in  number  on  each  side,  one  on  each  ring,  and  also  one 
en  the  neck  dose  to  the  head.  These  are  the  openings  of  the  air- 
vessels. 

While  in  the  eatezpiUar^state  tiiey  spin  silk  threads  from  their  mouth 
by  way  of  attachment.  If  the  head  is  first  removed  from  the  object  to 
which  the  animal  may  be  attached,  it  then  holds  fast  by  its  two  holders 
at  the  tail;  and  when  these  are  got  the  better  of,  it  has  no  hold :  but, 
if  the  tail  be  removed  first,  it  fixes  its  head  by  its  silk,  and  it  is  held  by 
that  means,  and  will  allow  of  being  pulled  to  any  length  from  its  hold, 
just  as  a  spider  is  by  means  of  its  sOk.  If  it  be  made  to  hang  by  its 
silk,  it  winds  or  coils  up  this  silk  thread  round  its  fore-feet ;  therefore 
it  has  the  same  power  with  the  spider. 

Internal  structure, — ^There  is  one  straight  canal  passing  firom  head  to 
tail,  which  is  nearly  as  large  when  fall  as  the  whole  body  of  the  animal : 
it  is  oesophagus,  stomach,  and  gut.  The  oesophagus  is  about  the  eleventh 
part  of  an  inch  in  length,  at  the  termination  of  which  the  canal  becomes 
a  little  thicker  in  its  coats,  but  is  thickest  at  its  termination  into  the 
stomach.  The  canal  goes  on  without  altering  until  within  about  half 
an  inch  of  the  anus.  The  canal  contracts,  and  then  dilates  a  little,  then 
contracts  again  near  to  the  anus.  This  part  may  be  called  intestine, 
especially  as  it  forms  itself  into  that  part  afterwards,  as  will  be  observed 
hereafter.    On  the  posterior  end  of  the  stomach,  or  what  would  be  called 
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the  gat,  lie  ducts  of  a  yellow  colour,  like  thread,  makiiLg  two  or  three 
folds  on  one  another,  and  at  the  h^^inning  of  the  intestine  they  open 
into  it.  There  is  nothing  answering  to  a  liver  or  pancreas,  excepting 
these  thread-like  ducts  are  sudi.  SUk-worms  eat  an  immense  quantity ; 
but  their  power  of  digestion  is  very  weak,  for  the  food  passes  out  of  the 
body  veiy  little  changed,  only  a  little  darker  in  colour,  and  almost  dry. 
When  their  excrements  are  steeped  in  water  they  unfold  themselves 
like  tea-leaves,  and  appear  green  and  fresh  again,  and  consist  of  the 
small  pieces  of  leaves  the  caterpillar  had  bitten  off,  to  appearance  not 
the  least  altered. 

Immediately  on  the  outer  surfiEUse  of  these  digestive  organs  are  the 
silk-vessels  and  ducts  ^;  they  are  placed  laterally,  and  consist  of  two 
canals,  one  on  each  side :  they  begin  by  a  small  blind  end  near  to  the 
posterior  part  or  tail  of  the  animal,  then  pass  forward,  and  are  pretty 
much  convoluted :  in  their  passage  they  approach  more  and  more  on  the 
lower  part  of  the  beUy,  where  they  become  straighter,  being  only  folded 
on  themselves  in  pretty  long  folds ;  and  in  this  course  they  expand,  and 
at  last  are  pretty  large :  at  this  part  appears  to  be  the  gland.  From 
the  thick  termination  arises  a  very  small  duct,  or,  it  may  be  said,  that 
the  thick  part  contracts  quickly  into  a  smaU  duct,  which  passes  along 
the  imder  sur&ce  of  the  stomach  to  the  head,  where  the  communication 
takes  place  with  the  one  on  the  opposite  side. 

Of  the  SiVc  Mtictis, — ^This  mucus  is  of  a  yellow  colour  in  the  thick 
part  of  the  duct,  while  it  is  clearer  in  the  smaller  part.  It  is  thick  and 
ropy,  more  so  than  the  white  of  an  uncoagulated  egg.  It  seems  to 
consist  of  two  parts,  one  similar  to  the  coagulable  lymph,  which  coagu- 
lates upon  exposure,  and  even  in  water,  and  will  not  mix  therewith ; 
but,  while  endeavouring  to  mix  this  mucus  with  water,  another  part  is 
separated  which  readily  mixes  with  the  water,  and  tinges  it,  which  is 
the  only  way  by  which  we  know  it  has  mixed  with  the  water,  leaving 
the  coagulable  part  white.  This  part,  by  standing  in  the  water,  forms 
the  whole  into  a  yeUow  jelly ;  which,  when  dried,  cracks  into  separate 
portions,  and  is  capable  of  being  softened  again,  but  does  not  resume  its 
jeUy-form  again,  like  dried  glue  or  gum. 

From  the  dark  spots  on  the  skin,  or  openings  of  the  air-ducts,  we 
find  a  number  of  dark  canals  leading  inwards,  which,  as  they  pass, 
ramify  on  the  whole  internal  parts  like  arteries.  All  these  openings 
communicate  with  one  another  by  a  dark  canal,  passing  from  one  to 
another  immediately  on  the  inner  surface  of  the  skin. 

The  general  cavity  of  the  body  is  enclosed  in  a  muscular  covering,  to 
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which  the  musculax  parts  of  the  feet  and  the  edges  of  the  lings  axe 
attached.  This  muscular  coveiiug  is  for  the  motion  of  the  body. 
Bound  the  whole  is  the  cuticle  or  external  covering :  this  cuticle  they 
change  several  times  before  they  arrive  at  their  complete  size.  In  one 
that  I  observed,  I  found  it  change  three  times,  viz.  June  11th,  16th, 
and  July  3rd.  On  the  9th  it  began  to  spin.  It  would  appear  that 
the  skin  of  the  head  separates  from  that  of  the  trunk  or  body,  not  all 
coming  off  in  one  piece. 

When  these  parts  are  completely  formed,  and  the  animal  is  full-sized 
and  healthy,  it  then  begins  to  set  about  its  changes ;  and  the  first 
process  is  that  of  enclosing  itself  in  its  own  substance.  When  tliey 
begin  to  spin  their  pod,  they  choose  a  comer  or  small  hollow  part,  such 
as  they  can  reach  with  their  heads,  while  they  hold  fast  on  the  opposite 
side  with  their  posterior  feet.  The  small  threads  are  made  to  stick  to 
the  sides  of  the  body  composing  the  comer,  as  also  each  thread  in  some 
degree  sticks  to  the  other,  where  they  come  in  contact. 

At  the  very  beginning  of  their  spinning  they  throw  out  the  last 
excrements  mixed  with  a  little  yellow  mucus.  They  begin  at  the  cir- 
cumference, or  make  the  outer  works,  and  go  on  towards  the  centre, 
enclosing  themselves,  making  their  own  cavity  smaller  and  smaller. 
Their  first  is  composed  of  loose  network,  which  serves  as  a  basis,  or 
means  of  suspension,  of  the  cell  or  enclosing  chamber.  These  outer 
beams  are  more  or  less  in  quantity  in  proportion  to  the  distance  of  the 
walls  or  abutments  from  which  they  begin.  When  the  network  is 
sufficient  to  support  the  cell  in  the  middle,  and  the  enclosure  becomes 
small  enough  for  their  future  habitation,  then  they  begin  to  weave  close, 
hardly  decreasing  the  size  of  the  cell.  They  make  this  so  dose  tibat  the 
light  can  hardly  pass  through  it. 

When  they  have  got  the  walls  of  their  cells  sufficiently  thick,  and 
probably  most  of  the  mucus  is  expended,  then  they  lay  it  on  a  little 
looser,  which  makes  a  soft  lining  for  the  animal.  The  shape  of  the  cell 
is  an  oval ;  and  although  they  turn  in  every  direction  in  making  it,  yet 
when  they  have  finished  spinning,  they  either  leave  off  with  their  head 
at  the  wide  end,  or  they  turn  their  heads  to  it ;  for  there  we  always 
find  their  head.  They  are  about  thirty-six  hours  in  completing  their 
pods ;  some  more,  some  less,  according  to  their  strength.  They  now  lie 
pretty  quietly  in  their  cells  about  twenty-four  hours  longer,  only  having 
a  little  vermicular  motion  within  themselves,  which  begins  at  one  end, 
and  moves  on  to  the  other ;  and  then  they  turn  on  their  back  or  side, 
before  they  emerge  out  of  this  state.  It  may  be  observed  that  they  do 
not  all  spin  a  cell  for  themselves ;  those  that  do  not,  I  suspect  are  not 
healthy,  for  they  do  not  produce  such  strong  moths.    While  they  are 
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makiiig  the  pod,  they  are  themselves  beooming  Hmaller  in  proportLon  to 
the  waste,  especially  shorter.  In  a  silk-worm  which  had  began  to 
spin,  there  was  nothing  in  the  stomach  or  gut ;  the  whole  animal  was 
somewhat  shortened,  and  the  gat  had  two  lateral  bands  ranning  through 
its  whole  length,  contracting  it  on  the  inside,  which  threw  the  inter- 
mediate sarfaoe  into  folds  or  cells,  like  the  colon  in  the  homan  subject. 

Of  the  external  changes  in  the  jparts,  and  ihe  maUane  which  hring  it 
from  the  maggot-state  to  the  ehrysalis, — ^The  caticle  or  skin  of  the 
ma^ot  becomes  dry  or  hard,  and  of  coarse  somewhat  transparent ;  the 
rings  become  rounder  and  narrower  firom  joint  to  joint ;  when  the 
separation  is  taking  place  the  rings  are  flatter.  About  the  end  of 
twenty-four  hours,  at  the  union  of  the  rings,  a  silky  appearance  is 
obsenred,  which  is  in  the  direction  of  the  rings,  and  which  is  the 
dried  wrinkled  skin.  There  is  a  considerable  motion  in  the  body  of 
the  animal,  which  separates  the  catide  from  the  body,  for  the  body  is 
seen  moving  within  the  cuticle.  The  fore-legs  are  the  last  parts 
that  are  withdrawn.  The  dark  spots  before  mentioned  [spiracles] 
become  more  diffused,  or. spread ;  and  at  last  a  darkish  line  is  observed 
ranning  along  the  sides  of  the  animal,  uniting  the  dark  spots  into  one 
line. 

The  worm  now  continues  its  yermicular  motion  pretty  violently,  and 
a  smaU  part  on  the  upper  part  of  the  neck  opens  like  a  slit,  which  is 
continued  over  the  bead  between  the  two  homy  bodies,  and  divides 
these  into  two  as  far  as  the  mouth.  The  head  now,  being  separated 
from  its  covering  all  round,  slips  backward  upon  the  animal,  and  the 
animal  passes  forward  through  this  slit  in  the  neck  and  back  part  of 
ihe  head,  so  that  the  covering  of  the  head,  the  teeth,  and  &ce,  fiidl 
down  upon  the  breast.  It  now  increases  its  motion  and  woiks  itself 
out  of  the  skin,  by  shoving  it  backward  to  the  tail,  until  at  last  all 
comes  o£f.  In  this  operation  it  loses  the  tail  and  posterior  feet.  Before 
these  operations  take  place,  a  new  cutide  is  formed,  or  perhaps  that  part 
which  was  muscular  in  the  caterpillar-state  for  the  motion  of  both  the 
body  and  hind  feet,  becomes  dry  and  forms  itself  into  a  new  cuticle, 
which  serves  for  the  covering  of  the  chrysalis.  This  new  skin  is  at 
first  soft  and  pale,  but  in  a  very  littie  time  hardens  and  becomes 
brown. 

Of  the  addition  it  receives  between  tpimung  and  the  ehrysaJis, — Within 
the  homy  convex  plates  of  the  head  (whidi  to  appearance  compose  the 
head)  are  formed  the  antennsB  or  horns ;  and  upon  the  thigh  part  of 
the  second  and  third  pairs  of  the  anterior  parcel  of  feet  are  formed 
the  wings ;  and  the  six  legs  oi  the  parcel  are  changed  in  their  form  and 
adapted  to  their  future  state.     These  parts  do  not  exist  in  the  cater- 
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pillaTHEttate ;  but,  in  a  few  hours  before  this  change,  they  appear  to 
acquire  a  considerable  size. 

Of  the  internal  cidditums  and  changes, — ^Tho  stomach  is  filled  with  a 
yellowish  transparent  ropy  mucus,  which  very  probably  supports  the 
animal  in  the  chrysalis  state,  and  the  gut-part  of  the  canal  becomes 
one  straight  tube  to  the  anus,  and  there  increases  and  forms  itself  into 
a  bag. 

The  white  substances,  like  bits  of  fat,  before  mentioned,  are  increased 
in  quantity,  or  appear  to  be  so,  from  their  being  brought  into  a  small 
space,  especially  at  the  anterior  end.  The  parts  of  generation  in  both 
sexes  are  now  formed,  although,  to  appearance,  imperfectly.  The 
vessels,  which  are  black,  and  ramified  on  the  stomadi,  silk-canals,  &c., 
whose  origins  are  at  the  dark  spots  on  the  side,  appear  now  to  have 
thrown  back  their  whole  contents  into  the  communicating  canal  on  the 
side,  making  the  line  black,  which  we  obeenred  was  thrown  off  with 
the  cuticle,  and  which  tubes  appear  now  almost  transparent.  The  silk- 
tubes  are  much  diminished  ^ 

In  the  change  from  the  caterpillar  to  the  chrysalis,  the  antenna, 
wings,  and  feet  are  denuded,  and  are  at  this  time  very  wet ;  they  fall 
down  dose  to  the  body,  and  seem  to  exude  from  their  surface  a  mucus 
which  hardens  or  dries,  and  forms  a  coat  for  them,  the  whole  being 
something  like  a  hood  and  lappets  laid  oyer  the  breast.  When  all 
these  changes  have  taken  place,  they  are  then  in  the  chrysalis  state, 
and  of  a  very  different  shape  from  the  caterpillar ;  and  in  this  state  the 
insect  remains,  having  but  few  external  changes,  either  in  form  or 
appearance,  until  it  emerges  a  moth. 

Of  the  external  chathgts  of  the  chrysalis, — ^We  can  observe  the  eyes 
becoming  dark,  the  antennse  becoming  darker,  and  their  annular  struc- 
ture appearing  through  the  chrysalis  sheath.  The  wings  are  taking  on 
their  proper  colours,  which  are  also  seen  through  the  chrysalis  sheath, 
and  they  are  becoming  firmer  in  texture.  While  in  this  state,  a  new 
skin  is  forming  on  the  inside  of  the  present ;  but  at  first  it  is  so  obscure 
as  hardly  to  be  perceptible :  before  a  complete  separation  has  taken 
place,  we  find  its  union  to  the  chrysalis  skin  to  be  at  the  joints :  upon 
this  new  skin  the  hair  is  formed. 

Cf  the  internal  changes. — A,  new  structure  is  going  on  in  the  fore-part 
of  l^e  animal;  a  thoracic  as  weU  as  an  abdominal  part  is  forming; 
there  is  a  kind  of  partition  to  divide  the  thorax  from  the  abdomen,  also 
a  harder  structure  as  a  basis  for  the  feet  and  wings  to  act  upon,  which 
is  the  thorax.  On  the  inside  of  the  belly  the  following  things  are 
taking  place.     The  white  substances,  like  bits  of  fat,  appear  to  be 
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forming  themselves  more  into  the  nature  of  tubes,  but  not  ramifying 
into  smaller  and  smaller  ones :  I  suspect  that  it  is  only  the  air-Tessels 
dilating  for  flight  when  they  come  to  the  moth-state. 

The  digestive  canal  in  the  silk-moth  is  not  changed  into  a  future 
canal  for  digestion  and  absorption  of  the  chyle,  as  in  other  insects ; 
therefore  the  change  in  this  part  is  not  to  be  given  as  illustrative  of 
such  change  in  other  insects.  This  canal  is  divided  into  oesophagus, 
stomach,  and  short  gut.  In  the  stomadi  is  often  a  fine  yellow  mucus : 
the  principal  part  of  the  contents  of  the  stomach  and  gut  is  squeezed 
down  the  gut  to  the  bag  at  the  anus,  which  is  increased  in  size  and  is 
full  of  this  yellowish-brown  mucus.  The  long  yeUow  tubular  bodies, 
like  threads,  that  lie  on  the  stomach  and  guts,  are  now  detached  fitom 
these  parts,  and  are  larger  or  more  completely  formed.  They  open  into 
the  stomach  dose  to  the  beginning  of  the  gut,  and  they  are  filled  for 
some  way  with  the  same  substance.  The  parts  of  generation  are 
becoming  more  and  more  complete. 

The  new-formed  skin,  or  moth-skin,  becomes  thicker  and  thicker, 
and  in  about  eight  or  ten  days  it  begins  to  separate  itself  firom  the 
external  or  chrysalis  skiu,  which  begins  first  at  the  tail.  While  the 
chrysalis  is  endosed,  its  external  surface  is  wet;  therefore  we  may 
conclude  that  the  chrysalis-shell  does  not  readily  admit  of  evaporation ; 
yet  they  lose  in  weight ;  for,  in  one  which  I  weighed,  I  found  it  had 
lost  22  grains.  To  observe  their  future  operations,  it  is  necessary  to 
remove  them  out  of  their  silk-cell  or  pod.  On  the  fore-part  of  the 
head,  between  the  eyes,  the  chrysalis  is  always  wet. 

They  are  about  twenty  days  in  the  chrysalis  state,  and  then  they 
begin  to  shed  their  chrysalis-coat.  The  skin  opens  on  the  fore-part 
of  the  head  and  allows  the  body  of  the  moth  to  be  free,  and  then  tiiey 
begin  to  make  their  way  out ;  but  as  they  cannot  escape  &om  the  chiy- 
salis-coat  while  iu  the  silk-pod,  we  find  them  at  the  same  time  throwing 
a  juice  out  of  their  stomach,  which  had  been  secreted  while  in  the 
chrysalis  state,  wetting  the  silk  where  they  are  to  pass  through,  and 
then  working  with  their  feet  to  scratch  and  loosen  the  cement  of  the 
silk,  and  pushing  themsdves  through  it,  leaving  the  chrysalis  skin 
behind.  For  I  observed  that  the  silk  in  some  degree  sticks  together 
where  it  touches,  which  sticky  matter  is  softened  by  this  juice ;  and,  in 
unravelling  the  silk,  the  same  means  is  employed  with  water.  This 
would  make  us  suppose  that  the  exterior  surface  of  the  silk  had  on  it  a 
mucus  capable  of  being  softened  by  water,  for  the  silk  itself  is  not. 
As  soon  as  the  head  emerges  from  the  pod,  we  find  the  moth  throwing 
out  of  its  mouth  some  of  the  clear  water  before  mentioned ;  therefore 
their  oesophagus  is  still  existing ;  and,  just  as  they  leave  the  cell,  they 
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generally  throw  out  some  of  the  excrement  which  falls'  upon  the  open- 
ing and  wets  it.  Those  that  have  not  enclosed  themselves  within  a  pod, 
find  more  difficulty  in  getting  out  of  the  chrysalis-coat  than  the  others 
do ;  for  the  pod  fixes  the  coat,  so  that  they  can  creep  out  of  it ;  but  in 
the  other  way  there  is  nothing  to  fix  the  chrysalis-coat,  so  that  it  is 
carried  along  with  the  body. 

As  a  silk- worm  is  a  moth  which  is  only  awake  in  the  erening,  we  find 
that  very  few  come  out  of  their  chrysalis-coat  in  the  day-time ;  most 
of  them  emerge  in  the  morning,  as  it  were,  beginning  the  day.  When 
they  come  out  first,  they  work  their  bodies  and  their  wings  for  some 
time ;  the  wings  are  no  larger  than  they  were  when  they  went  into 
the  chrysalis  state,  and  appear  like  a  pair  of  large  hound's  ears.  lii 
about  twenty  minutes  the  wings  begin  to  expand,  which  is  first  at  their 
roots ;  and  the  expansion  goes  on  towards  their  edges.  The  expanded 
part  is  so  much  larger  than  the  other,  that  the  part  not  expanded 
appears  as  if  shrunk.  During  the  expansion,  they  throw  out  a  good 
deal  of  the  contents  of  the  bags  at  the  anus. 

Of  internal  parts  common  to  hoih  male  and  female, — When  in  the 
moth-state  there  is  an  air-bag  formed,  which  lies  at  the  upper  or  fore- 
part of  the  beUy,  dose  to  the  thorax,  and  I  believe  between  the  remains 
of  the  stomach  and  back ;  it  is  attached  to  the  thorax,  as  if  a  passage 
was  leading  from,  it  through  the  thorax  to  the  mouth,  which  is  most 
probably  the  case.  The  little  white  bodies,  which  appear  like  fat,  are 
now  chiefly  filled  with  air ;  so  that  they  were  principally  formed  for 
receiving  air,  at  least  when  in  the  moth-state. 

The  silk-moth,  although  it  does  not  eat,  yet  it  has  a  mouth,  oeso- 
phagus, stomach,  intestines,  and  anus.  Instead  of  two  pinchers  to  cut 
vegetables,  which  belong  to  the  caterpillar,  it  has  two  soft  spongy  pro- 
tuberances [abortive  mandibuhe],  one  on  each  side,  and  two  small  bodies 
like  short  feelers  [palpi].  The  oesophagus  is  small;  passing  through  the 
head,  neck,  and  thorax.  The  stomach  is  a  pretty  large  bag  containing 
a  fluid  for  moistening  the  silk,  which  fluid  is  thrown  up  when  the  moth 
is  making  its  way  through  the  silk-pod.  The  intestine  is  small,  and 
contains  nothing :  but  near  the  anus  it  sweUs  into  a  large  bag,  like  a 
ca3cnm,  which  contains  a  reddish  fluid,  which  would  seem  to  have  chalk 
mixed  with  it ;  and  which  is  evacuated  soon  after  its  birth  from  the 
pod.  How  the  whole  of  this  canal  is  metAmoiphosed  I  The  mouth  is 
altered,  rendered  unfit  for  eating  food  or  dividing  it,  and  adapted  to  the 
future  use  of  regurgitation.  The  short  oesophagus  is  lengthened  and 
narrowed :  the  long  stomach  is  shortened  and  widened,  and,  instead  of 
digesting  for  the  support  of  the  animal,  it  is  forming  a  fluid  to  be 
thrown  up  to  moisten  the  silk.    The  short  intestine  is  lengthened  and 


474  INSECTS. 

ocmtncted,  and  the  last  part  of  it  is  enlazged  into  a  bag,  fonning  moat 
piobab!^  a  fluid,  which  is  the  whole  exciementitioaa  part  of  the  animal 
while  in  the  chrysalis  state. 

The  ducts  entering  the  gut  become  laxger,  and  form  th^nseLyes  into 
kinds  of  bags  near  their  opening  into  the  gat,  and  have  in  them  near  to 
their  openings  some  yellowish  mueos,  similar  to  that  which  we  And  in 
the  gat  and  bag  at  the  anns.  The  bag  at  the  anus  is  generally  pretty 
fall  of  a  yeUowish  mncos,  mixed  with  some  that  is  a  little  reddiatu 
This  mncDS  at  first  is  the  remains  of  the  contents  of  the  stcnnadL  and 
gats,  which  is  in  part  thrown  oat  in  the  intermediate  state  between  the 
maggot  and  the  period  of  spinning ;  in  the  intermediate  state  between 
the  chiysalis  and  moth,  they  throw  oat  more  of  it ;  also  while  they  are 
in  the  moth-state;  bat  most  so  when  theyare  in  the  infuit  moth-state, 
Tis.  when  oopolating* 

As  they  do  not  eat  after  the  caterpiUarHBtate,  it  i^ipears  strange 
how  the  gat  can  have  a  mocas  in  it,  and  even  accomolate  it,  so  thai 
the  bag  at  the  anas  shoold  become  a  reservoir  for  the  macos* 

The  only  way  in  which  I  can  account  for  this  at  present,  is  to  sap- 
pose  that  there  is  a  retrograde  motion  given  to  the  juices  of  the  body ; 
that  the  vessels  which  open  at  the.beginning  of  the  gat,  which  I  shall 
suppose  carried  the  chyle  from  the  g^t  over  all  parts  of  the  body  for 
nourishment,  are  now  employed  in  bringing  back  those  very  juices  ia 
the  form  of  excrement. 

The  lateral  tubes  which  ramify  on  the  great  gut,  the  canal  for  the 
silky  the  skiuy  &c,,  which  were  Uack  in  the  caterpillar-state,  lose  their 
attachment  as  these  parts  decay,  and  become  laiger  and  larger,  more 
loose,  and  filled  more  and  more  with  air,  losing  the  dark  colour  and 
becoming  white ;  and  at  last  many  of  them  appear  to  become  floating 
air-tubes,  loose  in  the  cavity  of  the  belly,  so  that  the  moth  has  a  vast 
quantity  of  air  in  the  belly. 

Of  thefemaU, — The  female  is  larger  in  the  belly  than  the  male ;  but 
I  believe  this  is  owing  to  the  vast  number  of  eggs  in  that  cavity\ 

The  external  parts,  which  include  the  anus,  project  very  maek  beyond 
the  body  of  the  animal  (more  especially  before  she  has  had  the  male), 
and  form  a  rounded  termination  on  each  side  of  the  opening,  making  a 
vertical  sKt  between,  on  which  there  are  a  great  many  small  hairs. 
Under  the  anus  is  a  thin  homy  scale  of  some  length  from  side  to  side, 
concave  on  the  upper  surface,  as  it  were,  half  surrounding  the  lower 
surface  of  the  anus. 

The  internal  parts  of  generation  consist,  flrst,  of  eight  oviducts,  four 
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on  each  aide.  These  tabes  aie  very  small  at  their  begixmings^  so  small 
as  to  seem  to  be  united  or  arise  from  one  part.  As  they  pass  from  this 
union  or  origin,  they  become  larger  and  larger,  four  going  down  on  each 
side  of  the  beUy :  each  four  at  last  unite  into  one  tabe  near  the  anus, 
forming  two  dncts.  These  two  tubes,  formed  by  the  union  of  the  four 
tubes  on  each  side,  unite  into  one,  whidi  is  continued  to  the  termination 
of  the  tail,  where  it  can  be  projected  a  MtQe,  forming  two  rounded  lips, 
which  can  be  protruded :  this  is  the  common  oviduct,  or  in  appearance 
what  might  be  called  vagina.  These  eight  oviduots  are  filled  with  eggs 
from  one  end  to  the  other,  which  gradually  become  smaller  towards  the 
beginnings  of  the  tubes,  as  the  tubes  themselves  become  smaller;  but 
at  the  time  of  laying  they  are  all  pretty  well  formed.  Before  this 
common  tube,  or  what  might  be  called  vagina,  lies  a  bag  [spermatheca], 
very  much  in  shape  like  the  bladder  of  urine  in  the  quadrupeds,  viz.  of 
a  pyramidal  %ure,  which  is  fixed  l^  its  apex  to  the  homy  substance  at 
the  anus  (mentioned  in  the  description  of  the  eztemal  ports)^  and  opens 
externally.  Near  to  the  apex  of  this  bag,  passes  a  very  small  duct, 
which  enters  the  common  oviduct,  or  vagina.  Just  above  the  oviduct, 
or  between  it  and  the  rectum,  is  another  bag,  which  is  smaller,  and  of 
an  irregular  shape,  terminating  in  a  small  end ;  its  duct  enters  the 
oviduct,  but  not  by  a  lateral  communication  as  in  the  former.  When 
these  bags  are  examined  before  copulation,  they  are  found  perfectly 
empty;  and,  when  they  have  copulated,  they  are  found  ftdl  of  a  semi- 
transparent  whitish  mucus.  Behind,  and  on  the  aide  of  these  parts,  are 
two  long  bags  or  canals  [colleteria],  which  at  their  extremitieB  become 
small  at  once,  and  from  thence  goes  out  a  small  duct  which  ctivides  into 
several.  These  smaller  ones  are  coiled  up  on  the  lateral  part  of  the 
above-described  parts  and  anus.  They  would  appear  to  unite  just 
behind  the  former,  and  they  open  into  the  oviduct  at  the  union  of  aU 
these  parts.  This  is  filled  before  copulation  with  a  transparent  mucus* 
I  am  apt  to  suspect  that  the  use  of  this  last-described  mucus  is  to  give 
the  sticking  coat  to  the  egg. 

The  enlargement  of  the  rectum  and  the  anus  lie  above  these  described 
parts,  and  the  opening  of  the  anus  is,  I  believe,  in  common  with  the 
oviduct. 

Of  the  male. — ^The  termination  of  the  belly  of  the  male  is  not  so 
pointed  as  the  female ;  it  appears  as  if  one  ring  had  been  cut  off  short, 
whose  edges  had  pretty  long  hair,  somewhat  like  a  short  tail^ 

On  the  edge  of  the  termination  of  the  last  ring,  and  on  its  under 
surfeuse,  are  two  homy  substances,  I  believe  the  remains  of  the  last  feet 
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or  holders  on  the  tail  of  the  caterpillar.  Their  use  is  to  hold  in  the 
time  of  copulation.  At  the  anus  are  two  homy  hooks  for  the  same 
purpose.  For,  when  they  copulate,  they  hold  the  female  so  fietst  as  to 
allow  her  to  hang  hy  this  hold ;  and  I  have  seen  them  lay  hold  of 
another  by  the  wing  so  fast,  that  they  could  be  lifted  up  by  it. 

The  intemal  parts  consist  of  two  testicles,  one  on  each  side,  situated 
about  midway  between  the  anterior  and  posterior  end  of  the  belly,  and 
near  to  the  upper  sur&ce  of  the  back.  The  two  together  would  make 
about  -j^th  of  the  size  of  the  whole  animal.  They  appear  as  if  com- 
posed of  three  or  four  smaller  bodies  rounded  and  a  little  compressed 
together.  Each  testicle  has  a  duct  which  emexges  out  of  it,  in  the 
hollow  on  their  inner  side,  very  similar  to  the  ureter  in  the  kidney. 
These  ducts  pass  towards  the  anus  in  a  oouToluted  course,  and  then  the 
two  unite  into  one  duct. 

At  this  part  they  are  considerably  enlarged.  At  this  union  entera  a 
duct  which  is  formed  of  two  blind  b^nnings.  The  common  duct  or 
union  of  the  whole  is  of  considerable  length,  and  is  coiled  up  with  the 
others  in  the  natural  state,  and  terminates  at  last  in  the  penis.  The 
penis  is  a  homy  substance,  which  is  capable  of  being  projected  and 
drawn  in,  and  is  in  a  distinct  part,  not  in  the  anus  as  in  birds,  yet  they 
both  open  between  the  two  last  scales. 

As  soon  as  the  chrysalis  has  emerged  from  its  cell  and  got  into  the 
moth-state,  they  are  fit  for  copulation,  which  takes  place  as  soon  as  a 
male  and  female  meet.  The  male  appears  to  be  in  search  of  a  female, 
and  when  he  finds  her,  he  immediately  tarns  his  side  to  her  and  bends 
his  tail  towards  her,  and  creeps  round  her  in  this  way,  fluttering  his 
wings,  making  a  kind  of  rattling  noise,  touching  her  with  his  tail  as  he 
goes  roimd,  and  when  his  tail  comes  in  contact  with  her  they  then  dose. 
As  she  is  the  larger  of  the  two,  and  probably  the  stronger,  she  often 
draws  him  after  her. 

They  keep  in  contact  ten,  twenty,  or  thirty  hours,  and  when  they 
separate  she  often  squirts  out  a  transparent  fluid,  only  a  Httie  yellowish ; 
and  about  two  hours  after  the  separation  she  begins  to  lay  her  eggs. 
After  having  laid  some  eggs,  they  will  take  the  male  a  second  and  a 
third  time ;  indeed  they  will  take  the  male  several  times,  even  before 
they  begin  to  lay  their  eggs.  They  will  take  the  male  after  they  have 
laid  all  their  eggs,  even  till  they  are  almost  dead ;  and  often  die  in  this 
state. 

'  Observations  on  impregnation, — ^In  science,  whenever  a  new  fewst  or 
principle  is  discovered,  it  becomes  necessary  to  establish  and  prove  it 
by  observation  and  experiment ;  whereas  in  things  already  known  and 
admitted,  it  becomes  only  necessary  to  describe  the  fact  or  principle. 
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This  gives  a  prolixity  to  every  description  under  such  circomstancey 
"wbich  must  afterwards  appear  tedious  and  even  unnecessary ;  and,  of 
course,  in  the  end  such  descriptions  and  proofe  are  justly  laid  aside. 
Therefore,  as  I  mean  in  the  following  pages  to  describe  some  new  facts 
relative  to  the  impregnation  of  the  egg  in  the  winged  insect,  I  find  it 
necessary  to  prove  the  fact  itself;  which  necessarily  leads  me  to  describe 
the  original  observations,  and  the  experiments  in  consequence  of  them. 

Reproduction,  or  new  combination,  is  a  property  in  the  operations  of 
nature  constantly  acting;  for  every  thing  has  a  tendency  to  decay; 
and  this  excites  the  attention  of  almost  every  thinking  being.  The 
most  simple  change  in  matter  may  be  productive  of  a  new  form ;  but, 
as  many  of  the  immediate  causes  of  such  changes  are  known,  and 
are  even  at  the  command  of  the  human  will,  they  have  become  femiliar 
to  us  and  we  regard  them  less ;  but  those  which  are  more  obscure 
become  the  objects  of  closer  attention  and  of  direct  investigation. 

Chemistry  has  gone  fiir  (abstractedly  considered)  in  the  reproduction 
of  properties  in  inanimate  matter ;  but,  when  compared  with  that  which 
is  yet  to  be  known,  it  must  appear  as  nothing.  The  investigation  of  the 
properties  of  animal  bodies  has  been  carried  to  greater  length,  because 
it  is  connected  with  ourselves,  and  we  become  more  interested  in  it ; 
but  much  is  left  undone. 

The  reproduction  of  animal  bodies  has  always  interested  us  much ; 
for,  besides  its  being  a  fit  subject  for  philosophy,  we  are  the  more 
nearly  concerned,  as  we  have  a  hand  in  it  ourselves ;  it  is,  even,  the 
ultimate  of  our  earthly  enjoyment.  Moreover,  its  being  put  under 
restrictions  by  divine  and  human  laws  excites  curiosity. 

Various  are  the  modes  of  impregnation  in  the  animal  kingdom :  they 
are  dassable  according  to  the  class  of  animab ;  and  sometimes  accord- 
ing to  the  order  of  animals,  and  may  even  again  be  divisible  according 
to  the  different  genera.  But  in  the  present  investigation  I  shall  con- 
nder  the  subject  no  farther  than  as  it  applies  to  the  class  of  insects^ 
leaving  the  divisions  to  some  future  occasion,  as  they  require  a  much 
more  extensive  knowledge  of  the  subject,  the  varieties  bein^  almost 
without  end. 

One  would  naturally  suppose  that  the  act  of  copulation,  in  the  silk* 
moth,  was  the  iuserting  the  penis  into  the  vagina  leading  to  the 
oviducts,  and  there  depositing  the  semen ;  but,  in  dissecting  the  parts 
of  the  female  before  copulation,  as  also  after,  I  was  able  to  ascertain 
several  fisicts.  When  I  dissected  them  before  copulation,  I  observed  the 
bag  above  described  [spermatheca]  was  empty.  When  I  examined  the 
parts  in  those  that  had  been  impr^nated,  I  found  this  bag  full.  Sus- 
pecting this  was  the  semen  of  the  male,  I  opened  the  female  as  soon  as 
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the  male  had  united  himaelf  with  her,  and  found  the  penis  in  the  open- 
ing of  this  hag ;  and  hy  opening  the  duct  where  the  penis  lay,  I  obsenred 
the  semen  lying  on  the  end  of  the  penis.  In  another  I  oheerved  the 
bag  to  fill  in  the  time  of  oopnlation ;  and  in  a  pair  that  died  in  copula- 
tion, on  examining  them,  I  found  the  end  of  the  penis  in  this  bag^ 

When  we  consider  all  appearances  with  repaid  to  the  parts  them- 
selyeSy  we  shall  find  sereral  mngnlanties.  First,  many  of  the  ova 
are  completely  fdrmed,  and  covered  with  a  hard  shell  befdre  copulation, 
and  a  vast  number  are  laid  after  the  first  copulation;  secondly,  the 
sexes  are  a  vast  while  in  copulation ;  thirdly,  the  bags  at  the  anus  are 
filled  at  the  time  of  copulation. 

From  the  first  observation,  it  appears  that  the  egg  can  receive  the 
male  influence  through  its  hard  or  homy  sheU,  and  that  one  copulation 
can  impregnate  a  vast  number  of  eggs.  To  know  how  far  the  whole 
or  only  part  of  the  eggs  were  impregnated  by  each  copulation,  I  took  a 
female  just  emerged  out  of  its  cell  and  put  a  male  to  her,  and  allowed 
them  to  have  their  full  time.  They  were  in  copulation  ten  hours.  I 
then  put  her  into  a  box  by  herself,  and  numbered  the  different  parcels 
of  eggps  as  she  laid  them,  vis.  1,  2,  3,  4,  and  5.  These  ^gs  I  pre- 
served, and,  in  the  summer  following,  I  perceived  that  the  parcel  No.  5 
was  as  prolific  as  the  parcel  No.  1.  8o  that  this  one  copulation  was 
capable  of  impregnating  the  whole  brood;  and  therefore  the  male 
influence  must  either  go  along  the  oviduct  its  whole  length,  and  impr^- 
nate  the  incomplete  as  well  as  the  complete  ^ggs,  which  appears  to  me 
not  likely;  or  the  eggs  not  yet  formed  might  be  impregnated  finom  the 
reservoir  in  the  act  of  laying.  For  I  did  conceive  that  these  bags,  by 
their  ccmtaining  semen,  had  a  power  of  impregnating  the  e^  as  it 
passes  along  to  the  anus,  just  as  it  passed  the  ducts  of  communication. 

Ea^^erimevUs  <m  iinpr^rtia<um.^-Finding  from  the  last  experiment 
that  eggs  completely  formed  could  be  impregnated  by  the  sem^i,  I 
wanted  next  to  see  if  they  could  be  impregnated  from  the  semen  of 
this  bag ;  but  I  conceived  it  proper  first  to  see  whether  the  ova  of 
insects  might  be  impregnated  without  the  natural  act  of  copulation  by 
applying  the  male  semen  over  the  ova  just  as'  they  were  laid :  the  fol- 
lowing experiments  were  made  on  the  silk-moth. 

Experiment  1. — ^I  took  a  female  moth  as  soon  as  she  escaped  from  her 
pod,  and  kept  her  carefully  by  herself  upon  a  dean  card  till  she  began  to 
lay.  I  then  took  males  that  were  ready  for  copulation,  opened  them, 
exposing  their  vesiculsB  seminalee,  and  after  cutting  into  them,  collected 
their  semen  with  a  camel-hair  pencil,  with  which  I  covered  the  ova  as 
they  passed  out  of  the  vagina  of  the  above  female.    This  card  had  a 

1  [Hunt  Prep.  Phys.  Series,  No.  2850.] 
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written  account  of  the  experiment  upon  it,  and  was  kept  in  a  box  by 
itself.  In  the  ensuing  season,  eight  of  the  oya  hatched  at  the  same 
time  with  others  naturally  impr^;nated. 

The  ova  laid  by  females  that  had  not  been  impregnated,  did  not  stick 
where  laid ;  so  that  the  semen  would  appear  not  only  to  impregnate 
the  oYa,  but  also  to  serre  for  attaching  them  when  laid. 

Finding  that  I  could  impr^;nate  the  completely  formed  ^ggs  with  the 
semen  of  the  male  without  the  act  of  copulation,  I  now  wanted  to 
know  whether  that  bag  in  the  female  silk-moth  which  increased  at  the 
time  of  copulation  was  the  semen  of  the  male. 

J^cperiment  2nd. — ^I  took  a  female  moth  as  soon  as  she  escaped  from 
the  pod,  and  kept  her  on  a  card  till  she  began  to  lay  her  oggs.  I  then 
took  females  that  were  fully  impregnated  before  they  began  to  lay,  and 
dissected  out  ihat  bag  which  I  supposed  to  be  the  receptacle  for  the 
male  semen,  and  wetted  a  camel-hair  pencil  with  this  matter,  covering 
the  ova  [of  the  virgin  moth]  as  they  passed  out  of  the  vagina.  These 
ova  were  kept  upon  this  dean  card,  and  kept  carefully  untQ  the  ensuing 
season,  when  they  all  hatched  at  the  same  time  with  those  naturally 
impregnated.  This  proves  that  this  bag  is  the  receptacle  for  the  semen, 
and  this  gradually  decreases  as  the  eggs  are  laid.  To  prove  this  still 
further,  I  made  the  following  experiment. 

Experiment  Qrd,—^1  took  a  female  after  being  fiilly  impregnated  by 
the  male,  and  dissected  out  the  bag  or  receptacle  for  the  male  semen. 
This  operation  affected  the  animal  so  much,  that  she  laid  very  few  of 
her  ova.  Those  she  did  lay  were  kept  carefully  on  a  dean  card.  The 
ensuing  season  several  of  them  hatdied  ai  the  same  time  with  the 
otherSt  This  experiment  contradicts  the  others.  But  perhaps  the  bag 
was  not  cut  off  dose  to  the  vagina,  or  that,  in  cutting  it  off,  part  of 
the  semen  might  have  been  squeezed  into  the  vagina,  and  so  have 
impregnated  them:  however,  it  was  observed  that  these  ova  hardly 
stuck  to  the  card. 

The  above  experiment  I  repeated  the  following  year,  when  the  animal 
being  weakened  by  the  operation,  she  only  laid  seven  eggs,  which  did 
not  hatch.  ^ 

Eapperimeni  4ih. — ^To  see  whether  a  female  could  be  impregnated  after 
the  bag  for  containing  the  semen  was  taken  out,  I  dissected  out  the 
bag  and  closed  up  the  wound  by  applying  a  piece  of  the  wing  of  another 
moth  over  the  wound,  which  very  soon  stuck  firmly  by  the  blood  coagu- 
lating ;  I  then  allowed  a  male  to  copulate  with  her  the  usual  time. 
She  laid  all  her  ova,  whidi  were  kept  till  the  ensuing  season,  and  they 
all  hatched.  It  may  be  concdved  here  that  the  semen  might  get  out 
at  the  duct  of  the  bag  into  the  abdomen,  and  by  the  exertions  made  to 
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diflduirge  the  ova,  might  at  the  same  time  force  the  semeii  into  the 
vagina,  and  so  impregnate  them.  It  may  be  obecnred  that  the  first 
eggs  that  were  laid  stuck  faster  to  the  card,  while  the  latter  did  but 
slightly,  and  the  last  not  at  all.  This  would  prove  that  the  bag  serves 
to  secrete  a  fluid  to  attach  the  ova  as  well  as  a  reservoir  for  the  semen, 
and  that  they  first  received  this  fiuid  from  the  duct  of  the  bag. 

To  know  whether  one  act  of  coition  would  impregnate  the  whole  ova 
in  a  female  silk-moth,  I  made  the  following  experiment. 

Experiment  5lh, — ^I  took  a  female  as  soon  as  it  had  escaped  from  its 
pod,  and,  when  fit  for  copulation,  I  allowed  a  vigorous  male  to  copu- 
late freely.  I  then  put  her  upon  a  dean  card,  where  she  laid  all  her 
eggs,  vix.  three  or  four  hundred,  numbering  the  parcels  of  ^;g8  as  they 
were  laid.  In  the  ensuing  season  the  whole  proved  to  be  impregnated. 
They  hatched  irregularly,  for  some  of  the  last  laid,  hatched  as  soon  as 
those  that  were  first.  The  experiment  shows  that  one  act  of  copula- 
tion is  sufficient  to  impregnate  the  whole  ova. 

Experiment  6th. — ^To  see  whether  it  was  necessary  for  impr^nating 
the  whole  ova  to  allow  the  male  to  copulate  the  usual  time  (which  is 
about  seventeen  hours),  I  allowed  a  vigorous  male  to  copulate  with  a 
female  for  ten  minutes,  which  ia  about  -^  of  the  usual  time,  the  ova 
being  carefully  kept  till  the  ensuing  season.    None  hatched. 

Experiment  7th, — Finding  that  the  bag  which  contained  the  male 
semen  was  small  before  impregnation,  and  that  it  got  gradually  larger 
in  time  of  coition,  I  made  two  moths  copulate,  and  as  soon  as  they  were 
together,  cut  open  the  female  and  e:iq^sed  this  bag,  which  is  of  a  plain 
uniform  shining  surface,  bard,  and  ratlier  of  a  whitish  colour;  after 
the  act  had  continued  for  some  time,  I  thought  I  perceived  the  bag 
gradually  getting  larger,  but  so  slowly  as  to  be  hardly  perceivable.  I 
then  opened  another  female  about  two  hours  after ;  and,  on  comparing 
these  bags,  the  difference  was  very  evident ;  but  the  pain  in  which  the 
female  was,  occasioned  viplent  exertions,  and  they  separated.  I  now 
observed  the  penis  of  the  male,  and  found  that  there  was  a  whitish 
ropy  fiuid  oozing  from  the  end  of  it,  which  continued  for  some  time  ; 
and  on  comparing  it  with  the  fiuid  in  the  female  reservoir,  found  it 
exactly  similar  in  consistence,  colour,  &c. 

The  eggs  of  the  silk-worm  are  of  that  dass  that  are  laid  one  year 
and  hatched  in  the  following.  As  there  is  sufficient  summer  after  being 
laid  for  their  hatching  the  same  season,  it  would  appear  that  they 
jequired  a  certain  time  after  laying,  or  imprecation,  to  become  perfect. 
What  time  is  required  is  not  to  be  known  without  an  experiment.  It 
is  certain,  however,  that  it  requires  a  longer  time  than  the  remaining 
warmth  of  the  same  season  of  laying.     But  in  csjse  the  autumn  of  the 
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same  seaflon  might  be  too  cold,  and  the  winter  coming  on  prevent 
their  hatchings  I  made  the  following  experiment  so  as  to  spin  ont  the 
season  for  some  time  longer ;  I  put  some  eggs  of  silk-worms  into  a  hot- 
house at  the  following  seasons : — 

TVmes  when  put  tn.  Times  when  riot  hatched, 

llUi  August,  1775,  were  not  hatched  in  April,  1776. 
20(h  September,  1775  „  in  April,  1776. 

December,  1775  „  in  April,  1776. 

March  10th,  1776  „  in  March  28th,  1776. 

From  the  above  experiment  it  would  appear  that  a  continued  heat 
from  the  time  of  laying,  does  not  bring  them  in  the  least  faster  forward ; 
and,  indeed,  would  seem  rather  to  retard  it ;  and  that  a  certain  degree 
of  cold  continued  for  a  considerable  time  was  necessary. 

The  coat  of  the  egg  is  so  hard  and  impenetrable,  that  in  those  which 
did  not  hatch,  although  exposed  to  a  whole  summer's  drought,  very 
little  of  their  internal  substance  had  evaporated ;  and,  when  cut  into, 
the  substance  of  the  egg  was  moist  and  sweet;  not  putrified  in  the 
least. 

Appearaneei  after  Natural  Death, — ^When  the  silk-moth  is  dead,  we 
imd  that  the  stomach  is  hardly  to  be  perceived,  and  is  only  to  be  known 
by  the  g^t  and  vessels  going  into  it;  and  in  some  it  is  pushed  back- 
wards by  the  increase  of  the  air-bag ;  but  in  many  it  still  keeps  the 
attachment  by  the  remains  of  the  oesophagus.  The  testicles  are  almost 
entirely  wasted ;  the  vasa  deferentia  are  still  perfect.  The  air-vessels 
become  flat ;  there  is  hardly  any  air  in  them.  The  bag  at  the  anus  is 
much  as  when  the  moth  was  alive,  full  of  a  brownish-red  fluid,  with  a 
whiter  chalky  substance,  which  is  specifically  heavier  than  water. 

Although  silk-moths  do  not  fly  in  this  country,  it  is  to  be  supposed 
they  do  fly  where  they  are  native. 

[Order  Diptera.] 

The  Large  Blue-Bottle  Flt  IMusca  camaria,  Linn.] . 

Flies  may  be  said  to  live  on  fluids,  or  such  as  may  be  raised  by  suction 
or  capillary  attraction.  The  oi^;an8  of  digestion  are  attended  with  a 
crop^  The  oi^;an8  of  drculation  and  respiration  are  similar  to  those  of 
other  flying  insects. 

The  oesophagus,  when  got  to  the  neck,  or  through  the  head,  has  a 
swell,  or  IB  surrounded  by  a  thickish  substance,  probably  glandular.  It 
there  divides  into  two  canals ;  one,  and  the  smallest,  passes  across  the 

^  [Hunt  Prep.  Phys.  Series*  No.  59G  (Mueca  pendula).] 
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neok  along  the  thorax,  and,  when  got  into  the  abdomen,  it  dUates  into 
a  pretty  large  bag  of  a  particular  shape,  aweUing  oat  latenJly,  having 
the  long  axis  across  the  abdomen.  The  other  canal  passes  down  behind 
the  before  described,  and  along  with  it  into  the  belly,  then  becomes 
larger,  which  increase  of  size  may  be  called  *  stomach ; '  and  which  again 
becomes  smaller,  forming  *  intestine/  This  is  soon  thrown  into  dose 
convolutions,  and  then  becomes  a  more  straight  canal,  into  which  enter 
the  dtlcts,  which  I  suppose  to  be  either  liver  or  pancreas.  Where  it 
commences  rectmn  there  is  a  valvular  structure,  and  then  a  swell 
forming  a  kind  of  reservoir  for  the  fieces,  in  which  there  is  a  particular 
appearance  or  structure.  It  is  there  flat,  more  firm  in  texture,  and  has 
two  lateral  conical  bodies  on  each  side,  whose  base  adheres  to  the  aide  of 
the  gut^;  and  the  whole  body  projects  into  the  cavity  of  the  gut 
obliquely  downwards.  Into  the  base  passes  a  dark  vessel,  which  is  an 
air-vessel.  We  may  suppose  these  so  many  glands  opening  at  the  apex 
into  the  gut.  Then  the  gut  becomes  small,  and  terminates  at  the  anus 
behind,  or  rather  above  the  vagina. 

The  bag  belonging  to  the  first-described  canal  [oesophagus]  is  to  be 
considered  as  a  craw  or  crop,  viz.  a  reservoir  for  the  food,  to  be  ready 
for  digestion ;  and,  as  the  abdomen  contains  almost  every  internal  part 
of  the  animal,  it  is  obliged  to  be  situated  in  this  cavity ;  but  why  it  did 
not  communicate  with  the  oesophagus,  or  true  stomach  lower  down,  I 
do  not  know.  That  it  is  a  reservoir  for  food  I  proved  by  experiment. 
I  kept  some  of  these  flies  fasting  for  some  time.  I  then  gave  them  milk, 
which  they  drank  readily ;  and  when  I  thought  they  had  filled  their 
bellies,  I  put  them  into  spirits,  which  assisted  in  coagulating  the  milk 
wherever  it  might  be. 

On  opening  the  abdomen,  I  found  this  bag  fall  of  curd  and  whey,  as 
also  some  in  the  stomach.  That  I  might  be  still  more  certain  that  this 
bag  was  reservoir  only,  that  it  had  no  other  business  in  digestion,  and 
therefore  that  food  would  be  taken  into  the  stomach  immediately,  if 
immediately  wanted,  I  repeated  the  above  experiment  with  this  differ- 
ence. The  milk  was  now  coloured  with  cochineal.  I  not  only  found 
the  bag  foil,  but  the  stomach  and  intestines,  so  that  the  £ood  when 
wanted  was  immediately  canied  into  the  stomach. 

I  kept  a  fly  for  twelve  hours  without  food,  and  then  gave  it  milk  and 
killed  it :  I  found  no  milk  in  the  crop,  but  it  had  got  throogh  almost 
the  whole  tract  of  the  intestine.  Here  the  animal  had  immediate 
occasion  for  it ;  therefore  it  did  not  go  into  the  crop.  This  experiment 
at  the  same  time  shows  that,  probably,  every  part  of  the  intestine  digests, 

1  [Hunt.  Prep.  Phjs.  Series,  No.  2123.] 
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for  the  stomach  makes  no  distinct  bag.  Is  the  crop  only  a  reservoir? 
or  is  it  a  preparer  of  particular  food,  as  in  other  animals?  I  should 
suspect  it  is  only  a  reservoir,  as  I  find  food  in  it  that  does  not  require 
being  prepared,  which  \a  proved  by  the  same  food  being  found  equally 
in  both  it  and  the  stomach.  Therefore  it  appears  that  when  there  is 
more  food  than  what  is  immediately  necessary,  it  is  thrown  into  the 
crop  to  be  used  in  future. 

There  are  two  salivary  glands  in  the  form  of  two  ducts,  which  take 
their  rise  in  the  abdomen,  among  the  intestines,  and  which  pass  up 
through  the  abdomen,  join  the  oesophagi  [the  true  gullet  and  the  canal 
of  the  crop]  and  pass  with  them  through  the  thorax  to  the  head ;  at 
which  part  they  are  thrown  into  convolutions,  and  there  enter  the 
common  oesophagus.  Whether  these  are  the  remains  of  the  silk  glands, 
viz.  the  glands  for  forming  the  chrysalis  bag,  I  do  not  know,  but  sup- 
pose they  may  be. 

In  the  large  fly  each  egg  is  enclosed  in  its  oviduct,  and  at  the  outer 
part  of  each,  a  new  egg*forms,  so  that  as  many  eggs  so  many  oviducts. 
The  points  of  the  whole  are  upward  and  inward,  making  one  plane, 
touching  the  crop.  Their  terminations  make  also  one  plane,  which  is 
downward  and  outward,  and  from  each  goes  a  duct  to  the  main  one ; 
but  the  separate  ducts  are  hardly  visible  ^ 

[Order  Aptera.] 

The  Louse  IPetUeulus  Hamvus*'] . 

Take  a  louse  and  starve  it,  and  it  becomes  almost  transparent;  but 
there  is  commonly  a  dark  line  in  the  centre,  which  is  the  stomach  and 
intestine,  having  some  of  the  blood  digested  or  reduced  to  faeces*  But 
let  such  a  louse  suck,  it  will  fill  itself  with  blood,  and  while  it  is  sucking 
it  will  throw  out  at  the  anus  the  former  contents,  which  are  found  to 
be  dry :  when  it  is  full,  view  it  in  a  microscope,  and  the  stomach  and 
intestine  are  seen  contracting  and  dilating,  keeping  up  a  constant 
motion  in  the  blood ;  so  that  if  one  were  not  acquainted  with  the  fSeu^ts, 
it  would  appear  to  be  the  heart  moving,  and  disposing  of  the  blood :  but 
their  own  blood  is  not  red ;  it  is  transparent.  How  small  the  vessel 
must  be  which  they  wound  I  for  there  is  no  mark  visible  to  the  naked 
eye,  nor  does  any  blood  flow  after,  as  in  a  leech-bite. 


*  [Hunt.  Pp^m.  Phys.  Series,  Nob.  2963—2966.] 

'  [The  anatomy  of  this  insect  is  given  by  Swammerdam,  Biblia  Nature,  tab.  .  ii.l 
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[Class  Annvlata. 
Order  Erbantia.] 

Thb  Sba  Mouse  [Aphrodite  aculeata,  Linn.]. 

This  animal,  according  to  its  parts,  and  being  similar  to  a  caterpillar, 
comes  nearest  to  an  insect  in  the  first  state.  Its  external  hair^  is  in 
some  degree  similar :  its  stomach'  and  g^t',  also  its  pancreas  or  Hver*, 
are  a  good  deal  like  the  same  [in  insects].  The  nerves'  are  similar,  as 
also  the  circulation*;  but  I  believe  their  respiration^  is  not  sunilar. 

[Class  Entozoa.] 

Of  Worms  in  the  Whale-Tribe  [Echinarkynckus porriffenSj  Uud.^ 

and  Echinorhynckus  glandiceps,  Ow.]. 

Animals  of  every  species  have  probably  smaller  ^tTn'maU  living  npon 
them,  which  are  eithet  situated  upon  the  external  surface  of  the  body, 
or  in  some  of  the  internal  canals ;  and  many  species,  besides  the  whale, 
afford  a  nidus,  or  a  simple  attachment,  to  such.  The  ftnimHlft  which 
live  upon  the  external  surface  of  others  are  commonly  insects,  and 
constitute,  I  believe,  one  order  of  that  class.  Those  found  in  the  internal 
canals  are  called '  worms '  IEtUozoo],  but  differ  very  much  among  them- 
selves. Those  which  are  contained  in  a  nidus  with  an  external  opening, 
formed  on  living  animals,  are  larvsB  of  winged  insects  \_(Estn],  and  those 
which  are  simply  attached  are  generally  marine,  and  adhere  to  the 
larger  fishes  [^ts^a]. 

Perhaps  eveiy  species  of  animal  has  a  species  of  insect  pecuKar  to  it ; 
as  in  the  instances  where  the  body  affords  a  nidus  to  such.  The  same 
observation  may  in  some  degree  hold  true  with  respect  to  worms ;  and 
although  many  which  are  found  in  different  animals  appear  to  be  similar, 
yet  there  is  probably  some  specific  difference^. 

These  observations,  although  in  general  true,  are  not,  however,  with- 
out exceptions ;  for  I  have  found  the  same  kind  of  worm  in  the  intestines 
of  the  whale*  as  in  the  eider-duck ^°,  and  we  know  that  the  intestines 

I  [Hunt.  Prep.  Phys,  Series,  No.  2068.]  *  [lb.  No.  465.] 

»  [lb.  No.  695.]  *  [lb.  Nob.  782,  783.] 

«  [lb.  No.  1297.]  «  [lb.  No.  849.] 

'  [lb.  Nos.  985—988.    See  also  the  beautiful  figure  of  the  Taacular  and  respiratory 

Bjstem  of  Amphinome  capiUata^  from  a  Hunterian  drawing,  in  the  Physiological 

Catalogue,  4to,  vol.  ii.  pi.  14.  fig.  10.] 
"  [This  idea  has  sinoe  been  verified,  chiefly  by  the  labours  of  Budolphi,  in  Yob 

*  Historia  *  and  '  Synopsis  Entosoorum.']  » 

"  [Echinorhynckus  ffUndiceps,  Hunt  Preps.  Phys.  Series,  Nos.  295,  415,  2323.] 
"  [Echinorhynchm  lendix,  Phipps ;  Ech.  JUicoUis  and  Ech.  versicolor^  Rud.    This, 

though  similar  to,  is  distinct  from,  the  Ech.  glandicepa  of  the  piked-whale.    It  is 
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of  the  same  anim&I  are  often  infested  by  different  kinds  of  worms :  e.g,, 
the  human  being  has  the  large  round-worm  [Ascaris  lumbrieoides],  the 
tape-worm  [^TcBnia  Solium  and  Bothrioeephahis  latM^y  and  the  ascarides 
[Oxywms  vermicularisy.  It  is  probable  that  situation  will  oft^n  pro- 
duce the  same  kind  of  worms  in  different  animals,  and  different  kinds 
in  the  same  animal.  There  are  worms  which  seem  to  be  peculiar  to 
different  parts  of  animals,  and  perhaps  each  part  may  have  its  kind  of 
worm ;  e.  g.,  the  intestines  one  kind,  the  liver  another^. 

In  the  whale  there  is  an  insect  \_Pycnog(ynum  balcmarum]  that  buries 
its  head  under  the  skin  and  sticks  there,  like  the  Fedictdus  pubis  in  the 
human  body;  and  the  skin  of  the  whale  becomes  likewise  a  faB^tening 
place  to  a  species  of  bamade'.  I  do  not  now  recoUect  seeing  worms  in 
the  intestines  of  the  porpoise ;  but  in  the  Eustachian  tube,  in  the  cavity 
of  the  tympanum,  and  in  the  large  cellular  sinus  leading  from  the 
tympanum  into  the  surrounding  parts,  there  were  thousands  of  very 
small  worms  of  the  round  kind :  indeed,  in  many  porpoises  these  canals 
are  almost  filled  with  them^. 

In  the  intestine  of  the  piked- whale  there  are  many  worms  of  the 
round  kind,  some  7  inches  long  \_Echinorhjfnchiu  parrigens],  others 
shorter  [^Eck,  glandieeps],  being  not  above  1  inch  long.  Their  heads 
are  buried  in  the  substance  of  the  intestine,  having  pierced  their  way 
so  deep  that  the  heads  of  some  go  quite  through  the  coats,  and  a  new 
substance  is  formed  on  the  outside,  to  prevent  a  communication  being 
made  with  the  general  cavity  of  the  abdomen.  In  some,  the  head  and 
neck  pass  in  a  straight  line ;  in  others  the  neck  is  considerably  bent, 
and  in  various  directions.  The  canal  in  the  coats  of  the  intestines^  in 
which  the  head  and  neck  lie,  is  thickened  and  condensed  into  a  kind  of 
cyst ;  and  at  the  extremity,  where  it  is  enlarged  to  contain  the  head, 
there  is  a  good  deal  of  curdy  substance,  just  opposing  the  fore-part  of 
the  head'.     Whether  this  was  naturally  curdled  I  do  not  know,  for 

described  and  figured  as  the  SipunctUut  lendix  in  Ad.  Phipps',  afterwards  Lord 
Mulgrave,  'Voyage  to  the  North  Pole,'  p.  194.  pi.  13.  fig.  1,  a — c.  See  also  the  en- 
graTingB  from  Himterian  drawings  in  plate  14.  figs.  7,  8,  9,  Phyriol.  Catalogue,  4to, 
Tol.  u.  p.  133.] 

^  [At  least  ten  other  spedes  of  ErUozoa  are  now  known  to  infest  man.  See 
*  Hunterian  Lectures  on  Inyertebrata,'  8to,  1855,  p.  57.] 

'  [lb.  p.  89,  for  the  extent  to  which  the  above  idea  has  been  verified ;  and  how  the 
same  EntoKOon,  at  difibrent  phases  of  its  metagenesis,  may  affect  particular  tusuee, 
and  even  different  animals.] 

*  [Two  species,  viz.  CorontUa  DiadeTna^  Hunt  Preps.  Phys.  Series,  Nos.  613, 997 ; 
and  TubicineUa  Balanarum,  lb.  No.  995.] 

^  [In  the  examination  preliminary  to  the  description  of  the  Hunterian  prepara- 
tion of  the  organ  of  hearing  in  the  porpoise,  No.  1582,  Phys.  CataL  voL  iii.  p.  121, 
I  found  some  of  the  worms  here  alluded  to,  and  identified  them  with  the  Strongylus 
minor  of  Kuhn.]  »  [Hunt  Preps.  Phys.  Series,  Nos.  289—294.] 
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these  wonns  had  been  kept  in  spirit  for  some  time  before  eiraminatioit. 
This  substance  is  probably  l3rmph  thrown  oat  in  consequence  of  iirita- 
tion,  and  may  be  the  food  of  the  animal. 

The  body  of  the  worm  is  thickened  at  its  middle,  bnt  becomes 
extremely  small  towards  the  head:  this  contracted  part  I  have  called 
the  necky  and  it  is  grasped  by  the  beginning  of  the  canal  as  by  a 
sphincter  muadc  The  head  is  p^ectly  round  in  the  nuddley  beoomiiig 
very  quickly  smaller  towards  the  neck,  and  still  more  so  at  the  [anterior] 
termination,  in  the  centre  of  which  is  a  small  projection  or  mouth 
[uncinated  proboscis].  All  along  the  centre  of  the  body  is  a  canal 
passing  fix>m  the  head  to  the  other  extremity,  which  I  take  to  be 
intestine^;  the  upper  part  as  small  as  a  very  fine  hair,  becoming  a  little 
larger  near  to  the  anus.  If  this  be  the  intestine,  it  is,  indeed,  extremelj 
small;  but  it  is  possible  that  the  worms  had  been  starved  by  ihe 
previous  death  of  the  animal  in  whose  intestine  they  lived.  The  sab- 
stance  between  this  canal  and  the  skin  is  cellular  and  regular  in  its 
structure. 

I  found  worms  of  the  same  shape  and  structure  in  the  intestines  of  a 
different  species  of  whale ;  but  these  were  not  an  inch  in  length  [Ecki^ 
narhynchm  glandkeps],  being  similar  to  what  were  found  in  the  eider- 
duck  [Eeh.  lendiof],  and  the  resemblance  may  arise  from  the  whale  and 
duck  inhabiting  the  same  seas'. 

Of  Wokms  of  the  Guts. 

In  a  dog  that  I  opened,  I  found  a  great  many  worms  of  different 
sizes,  both  of  the  tape'-  and  rounds-kinds.  The  large  ones  were  in  the 
jejunum ;  the  small  in  the  ileum*  These  small  ones  had  the  appear- 
ance of  Ascarides,  As  they  were  only  found  in  the  last  intestine,  query, 
are  they  the  young  of  the  tape-  and  round- worms,  and  are  they  making 
their  way  against  the  strecun  ?  or  are  they  formed  above,  and  driven 
down  the  stream  ? 


1  [Hunt  Preps.  Phys.  Series,  Nos.  413,  414.] 

<  [Mr.  CUft  notes  that:  "On  the  outside  cover  of  the  above  MS.  Hunter  had 
penned  the  following  memorandum: — 

"  <  Mr.  Home  called  on  Dr.  Blagden,  to  ask  the  Doctor  if  the  enclosed  might  be 
added  to  the  whale-paper  now  printing;  and,  if  it  may  with  propriety,  Mr  Hunter 
wishes  the  Doctor  to  send  it  to  the  printer.' "  The  paper  <  On  the  Structure  and 
•Economy  of  Whales,'  here  referred  to,  is  printed  in  the  Philosophical  Transactions, 
Tol.  Ixzvii.  for  the  year  1787,  at  which  period  Dr.  Blagden  (afterwards  Sir  Charles 
Blagden)  was  Secretary ;  but  the  supplement  on  the  worms  in  the  whale  was  not 
printed ;  probably  from  not  haying  been  read  before  the  Boyal  Society.] 

•  [Probably  the  Taenia  serrata,  Bud.]         *  [Probably  Ascaris  margmataf  Bud.] 
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Afl  these  worms  are  similar  to  some  fooad  in  the  human  body,  the 
same  queries  hold  good. 

In  the  autumn  of  1764  I  opened  a  dog.  Upon  slitting  down  the 
duodenum  and  ileum,  I  found  a  great  many  tape-worms.  They  were 
all  alive,  and  crawled  about  while  warm,  but  soon  lost  their  motion 
when  exposed  to  the  cold.  I  observed  their  motions  very  narrowly, 
and  could  plainly  see  as  follows : — that  one  link  could,  and  often  did, 
move  independently  of  any  other ;  I  shall  therefore  confine  my  descrip- 
tion to  one  link.  This  link  would  contract  in  its  length,  by  which 
means  it  would  become  almost  circular ;  then  it  would  b^;in  to  elongate 
at  one  end,  which  I  take  to  be  the  head:  this  point  became  sharper 
and  sharper  as  it  increased  in  length;  and,  at  last,  the  whole  circular 
body  became  changed  into  the  long  one.  After  the  link  had  done  this, 
it  then  contracted  again,  as  before,  and  repeated  these  motions  as  long 
as  it  bad  any  power  to  move.  The  efieot  of  these  motions  in  many,  was 
an  entire  separation  of  the  link  at  both  ends  [from  the  other  links  or 
segments  of  the  tape-worm]. 

My  next  business  was  to  observe  what  was  to  become  of  those  links 
that  s^Murated  themselves.  They  still  continued  this  motion :  by  which 
means  they  moved  from  place  to  place,  and  crawled  just  as  another 
worm  does ;  but,  when  laid  upon  a  cold  place,  they  contracted  in  their 
breadth  and  took  upon  them  all  the  shape  of  a  round- worm  or  small 
maggot.  Many  of  them,  however,  contracted  in  length,  by  which  means 
they  took  upon  themselves  a  particular  shape.  These  I  have,  in  spirits, 
to  show  at  any  time. 

Most  of  these  worms  wero  tinged  of  a  red  colour.  Whether  this 
could  be  with  the  madder  that  the  dog  had  eaten,  is  not  to  be  easily 
known. 

Since  that  time  I  killed  another  dog  that  had  not  been  fed  with 
madder,  and  I  found  some  of  the  worms  red^ 

In  December  1764  I  opened  the  stomach  and  intestines  of  a  dog.  I 
found  in  the  pylorus  a  great  many  worms  of  the  round-kind;  and  in 
the  jejunum  I  found  a  vast  number  of  the  tape-worm.  All  of  this  last 
kind  were  small  at  one  end:  that  end  was  fixed  to  the  inmde  ci  the 
intestine,  and  the  other  end  was  in  general  the  thickest  part  of  the 
whole  chain,  and  terminated  just  at  once,  or  as  if  it  had  lost  a  part  of 
it*  This  end  seemed  not  to  be  capable  of  holding  by  the  inside  of  the 
intestine,  as  the  small  end  did;  for  it  was  loose,  and  seemed  to  be 
carried  down  either  by  the  peristaltic  motion,  or  with  the  course  of  the 
contents,  or  by  both. 

^  ['*  In  Mr.  Niobolflon's  great  dog  I  found  them  all  of  almost  a  snowy  whitenese. 
— W.  0."] 
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In  the  spring  of  1765  I  opened  the  guts  of  a  dog  downwards,  firam 
the  duodenum ;  and  about  half-way  down  I  found  a  g^reat  many  be- 
ginnings or  heads  of  tape-worms,  all  fixed  to  the  inside  of  the  gats. 
I  slit  no  further,  to  let  the  worms  die  in  the  g^ts,  to  see  if  they  wonld 
keep  fixed  after  death.  Next  day  I  slit  open  the  whole  intestme,  but 
found  that,  in  almost  the  whole  of  the  worms,  the  links  were  sepcunated 
at  their  unions  to  one  another ;  and  that  these  single  links  or  irroims 
had  formed  themselyes  into  round  ones,  as  in  the  former  case.  When 
I  observed  this  change  they  had  been  in  water  for  some  hours ;  but  by 
letting  them  stay  in  the  same  water  for  about  twenty-four  hours  longer, 
they  had  altered  their  shape,  and  were  all  become  square  and  thick. 

In  a  tape- worm  taken  out  of  a  codfish  ^  I  pressed  it  flatways,  to  see 
if  I  could  squeeze  the  mucus  by  natural  passages  out  at  the  edges ;  but 
I  could  not  do  so  without  a  visible  rupture.  I  then  squeezed  it  upon 
the  edges,  and  found  that  I  easily  squeezed  out  the  fluid  on  one  of  the 
sides,  and  not  of  the  other.  On  squeezing  in  this  way  I  found  that  the 
side  where  the  mucus  easily  squeezed  out  became  always  round,  and  the 
opposite  side  concave.  Whether  it  was  owing  to  this  circumstance  that 
the  mucus  squeezed  out  more  easily  on  the  convex  side  than  on  the 
concave,  I  cannot  tell,  but  it  is  probable.  However,  why  the  same  side 
of  the  worms  should  always  become  convex  through  the  whole  length 
of  the  worm,  I  do  not  know'. 

Hydatids'. 

The  hydatids  of  the  second  kind  difler  very  much  firom  the  former : 
they  appear  to  be  principally  new- formed  parts.  However,  they  may 
be  said  to  be  made  up  of  two  parts ;  one,  a  tiiickening  of  the  parts  in 
which  they  are  placed,  the  other,  an  adventitious  substance  formed  on 
the  inside  of  this. 

When  the  disposition  takes  place  to  form  such  bodies,  it  is  only  in  a 
very  small  part :  but  whether  the  external  coat  is  the  first  that  forms, 
or  whether  it  is  only  a  consequence  of  the  others,  is  not  easily  deter- 
mined. From  some  circumstances  it  would  appear  to  be  the  latter ; 
because,  when  these  internal  ones  have  burst  from  their  covering,  and 
become  loose  in  some  cavity,  they  have  produced  such  a  stimulus  as  to 
have  acquired  for  themselves  a  vascular  coat,  similar  to  that  from  which 

^  [Probablj  JBotkriocephalua  ruffosua,  Bud.] 

a  ["This  was  the  side  on  which  the  mouths  are  pboed.— W.  C"  They  are  the 
orifices  of  the  genital  organs,  and  show  the  tape-worm  experimented  on  to  hare  been 
a  JBothrioeephalus.'] 

3  ["Part  of  this  subject  had  been  torn  out,  having  probably  been  fairly  copied;  for 
that  which  remained  had  been  scored  across. — W.  C."J 
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thej  escaped.    This  I  have  found  more  than  once  in  the  mocock's 
abdomen  ^ 

Do  these  hydatids  proceed  from  cold  or  indolence?  Many  slow 
animals  which  have  come  to  us  from  warm  climates,  die  here  of  [or 
with]  them  in  the  liver,  lungs,  &c.  I  opened  a  mocock  which  had  a 
great  number  of  hydatids  in  the  liver,  some  of  which  had  escaped  and 
got  loose  into  the  cavity  of  the  abdomen,  and  some  of  them  were  as  low 
down  as  the  pelvis ;  many  of  them  had  adhered  to  the  parts  adjacent, 
and  there  were  blood-vessels  passing  to  them  from  the  parts  to  which 
they  adhered,  and  ramifying  upon  them.  This  shows  that  the  external 
coat  of  a  hydatid  is  alive.  This  second  species  of  hydatid  I  never  saw 
but  in  the  liver  or  the  lungs ;  indeed  the  liver  may  be  said  to  have 
hardly  any  other  kind  of  hydatid,  but  the  lungs  often  have  hydatids  of 
another  kind ;  therefore  they  are  more  peculiar  to  the  liver  than  to  the 
lungs. 

Hydatids, — ^I  saw  an  instance  of  some,  of  an  irregular  kind,  in  a 
woman  tiiat  was  dissected  in  the  dissecting  room^,  in  the  spring  of  1759. 
She  was  fat,  and  that  fat  very  oily :  the  liver  adhered  to  the  diaphragm 
upon  the  right  side  near  to  the  transverse  ligament,  by  long  membranous 
adhesions.  I  found  in  the  substance  of  the  liver  at  this  part  a  fluid, 
like  that  of  an  abscess  surrounded  eveiywhere  by  liver.  On  exposing 
it,  I  found  that  the  flnid  was  contained  in  a  strong  bag,  which  made 
me  suspect  an  hydatid.  I  opened  it  by  a  crucial  incision,  and  found 
upon  the  inside  a  slimy  mucus,  pretty  white,  as  if  chalk  had  been 
mixed  with  it ;  and  upon  the  inside  of  this  I  found  a  cluster  of  hydatids, 
but  they  were  very  much  compressed  and  broken,  and  had  some  of  the 
white  substance  mixed  with  them. 

Sometimes  hydatids  are  found  within  others,  even  a  first,  second, 
third,  and  fourth,  and  so  on.  This  sort  of  hydatid  may  be  justly  com- 
pared to  a  nest  of  pill-boxes  one  within  another ;  and  may  be  called  a 
simple  and  regular  series  of  hydatids. 

There  ia  another  species,  but  much  more  irregolar ;  it  has,  as  in  the 
former  kind,  the  strong  external  membrane ;  but,  within  this  strong 
membrane,  there  are  a  vast  number  of  simple  or  single  hydatids ;  with 
this  difference,  they  are  not  a  series  of  them  one  within  another,  but 
are  lying  loose  in  the  general  cavity  of  the  cyst. 


1  [See  pp.  28,  29.] 

>  [Dr.  William  Honter'B  Theatre  of  Anatomy,  Qreat  Windmill  Street] 
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[Subkingdom  Radiata.] 
The  Red-Piped  Coral  [T\d^ra  murica,  Linn.]. 

This  coral  appears  to  be  an  aggregate  of  different  aaimalft,  bat  there 
seems  to  be  a  oonnected  principle  that  nms  throiig}i  the  whole. 

A  piece  of  piped  coral  consists  of  tubes  of  various  number8>  three  or 
four  inches  long,  mostlj  arising  from  one  base,  and  they  go  from  it  in 
a  radiated  manner.  Each  tube  is  about  ^^^  of  an  inch  in  diamet^, 
but  not  so  much  in  the  bore. 

As  they  go  from  the  base  in  a  radiated  manner,  they  ought  to  become 
at  some  distance  from  one  another,  at  their  mouths  or  terminations; 
but,  where  they  become  at  some  distance,  a  new  oae  forma  in  this 
interstice  like  the  branch  of  a  tree :  so  that  they  are  nearly  as  dose  to 
each  other  at  their  terminations  or  mouths  as  at  the  bottcnn.  They  are 
attached  laterally  to  each  other  by  several  croes-bars  or  unions^  about 
an  inch  from  each  other,  so  that  they  all  support  each  other*  These 
lateral  attachments  are  pretty  regularly  formed,  running  acroBS,  nearly 
in  the  same  place,  through  the  whole.  The  substance  of  these  is  bone; 
that  is,  it  is  composed  of  animal  substance  and  calcareous  earth  inter- 
mixed ;  either  of  which  may  be  extracted  without  hurting  the  other  \ 

Each  pipe  is  lined  through  its  whole  length  with  a  very  thin  animal 
substance,  a  continuation  from  the  animal  which  may  be  said  to  be 
striped  or  ridged  on  its  inside  in  a  longitudinal  direction. 

Just  within  the  mouth  of  the  pipe  is  the  body  of  the  animal,  which 
is  composed  of  very  few  parts.  The  basis  of  this  animal  is  attached  to 
the  sides  of  the  lining  of  the  tube  by,  we  may  suppose,  a  muscular 
attachment  to  pull  the  animal  in  when  it  is  protruded.  There  is  a  very 
thin  membrane,  which  encloses  the  animal  and  its  tentacles,  when  these 
are  drawn  into  the  shell  or  tube,  but  which  allows  the  animal  to  pro- 
trude through  it,  and  acts  as  a  prepuce. 

The  tentacula  are  four ;  two  seem  to  be  smaller  than  the  other  two, 
and  almost  form  the  lai^er  part  of  the  animaL  They  are  firm,  and 
seemed  to  be  feathered  on  their  whole  inner  surface :  as  fEur  as  I  could 
judge,  they  looked  like  four  penn»  marine  joined  by  their  stalks.  They 
are  of  a  yellow  colour,  and  when  drawn  in,  are  all  laid  parallel  to 
each  other.  In  the  centre  of  these  is  the  mouth,  which  leads  into 
the  stomach :  this  vIbcus  is  a  blind  pouch^. 


1  [Hunt  Preps.  Phys.  Series,  Nos.  83,  84,  85.    This  beautiful  coral  is  &om  the 
coast  of  Austoradia,  and  was  probably  given  to  Hunter  by  Sir  Joseph  Banks.] 
•  [lb.  No.  421.] 
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The  ammal  of  tliis  coral  appears  to  be  one  d^ree  higher  in  the  scale 

than  those  [Bydra,  e.  g.]  which  have  only  one  bag  with  a  mouth ;  for 

it  has  a  stomach  within,  distinct  from  the  animal  itself.     It  is  a  regor- 

gitator. 

'  *  I  conceive  its  body  is  naturally  rather  long,  although  almost  round 

in  the  figure  ^  because  the  stomach  was  thrown  into  transverse  folds, 

'  not  longitudinal;  it  was  therefore  not  contracted  laterally,  but  pro- 

^  bably  rather  stretched  in  this  direction,  on  account  of  the  longitudinal 

^  contraction :  indeed  the  raged  of  the  animal  itself  were  transverse  or 

rather  circular  firom  the  same  cause,  like  a  worm  when  it  contracts 

!•.  itself. 

■  ___ — , 

3  '  ["  Qu.  What  figure  ?--W.  C."] 

I 
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Age. 

Year. 

1728 

20 

1748 

25 

1753 

28 

1756 

29 

1757 

A. 

Th£  following  is  a  summary,  with,  the  dates,  of  the  chief  events  of  the 
life  of  John  Hunter : — 

Eront. 
Birth,  13th  or  14th  of  February,  at  Lang  Calderwood, 

Kilbride,  near  Glasgow. 
Migration  to  London  to  his  brother,  Dr.  Wm.  Hunter. 
Entered  as  'Gentleman  Commoner'  at  St. Mary's,  Oxford. 
House-surgeon  at  St.  George's  Hospital,  London. 
Prosector  and  Demonstrator  in  Dr.  Wm.  Hunter's  Theatre 
of  Anatomy,  in  Great  Windmill  Street. 
33    1761     As  Surgeon  in  the  Army,  accompanied  the  Ezpeditian  to 

Belleisle. 
35    1763    Betumed  from  Portugal  to  London. 
38     1766    Communicated  his  first  Paper,  printed  in  the  'Trans- 
actions of  the  Boyal  SQciety,'  entitled  ''Anatomical 
Description  of  an  Amphibious  Bipes."     [Hunter  had 
previously  communicated  a  Paper  '  On  the  Placenta,' 
which  was  not  printed.] 
Elected  Fellow  of  the  Boyal  Society  of  London. 
Became  '  Member  of  the  Corporation  of  Suigeons.' 
Elected  Surgeon  to  St.  George's  Hospital :  had  his  first 

attack  of  the  gout. 
Jenner  became  Hunter's  House-pupil. 
Married  Miss  Home.     Published  his  'Treatise  on  the 
Natural  History  and  Diseases  of  the  Human  Teeth.' 

44  1772    Communicated  his  Paper  '  On  the  Torpedo '  to  the  Boyal 

Society.     Mr.   (afterwards  Sir  Everard)  Home,  his 
wife's  brother,  became  his  pupU. 

45  1773    His  first  attack  of  'Angina  pectoris.' 

46  1774    Gave  his  first  Course  of  Lectures  *  On  the  Principles  of 

Surgeiy.' 

48     1776    Appointed  Surgeon  Extraordinary  to  His  Majesty.     Mr. 

Wm.  Bell  became  Hunter's  assistant. 


39 

1767 

40 

1768 

41 

1769 

42 

1770 

43 

1771 
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Age.    Year.  Erent 

55    1783    Purchased  the  lease  of  the  house  No.  29  Leicester  Square, 

and  the  ground  extending  to  and  including  a  house  in 
Castle  Street,  and  began  to  build  his  Museum  on  the 
intervening  space. 

57  1785    Museum  completed,  and  arrangement  of  the  Preparations 

begun. 

58  1786     Published  his  '  Observations  on  the  Animal  Economy,' 

and  his  work  '  On  the  Yenereal  Disease.'  Made  Bep. 
Surgeon-General  to  the  Army. 

59  1787    Preparations  arranged  in  the  Museum,  which  was  opened 

to  Visitors. 
61     1789    Mr.  Wm.  Bell  lefb  Hunter  for  an  appointment  in  Su- 
matra, where  he  died  in  1792. 

64  1792.    The  printing  of  the  work  '  On  the  Blood  and  Inflam- 

mation '  was  commenced*  Mr.  Wm.  Qift  was  articled 
as  an  <  apprentice '  to  John  Himter. 

65  1793    Died  suddenly,  October  16th,  at  St.  George's  Hospital: 

was  buried  in  St.  Martin's  Church. 
1859    Was  re-interred,  March  28th,  in  Westminster  Abbey. 


B. 

Mr.  Wm.  Clift,  F.R.S.,  Conservator  of  the  Museum  of  the  Boyal 
College  of  Surgeons,  on  examination  before  the  Parliamentary  ^  Com- 
mittee on  Medical  Education,'  1834,  states : — 

^'  I  was  Mr.  Hunter's  apprentice :  I  came  to  him  in  February  1792, 
and  remained  with  him  till  his  death,  on  the  16th  of  October,  1793. 
During  that  period  I  was  employed  every  evening  in  writing  for  him, 
and  many  of  those  manuscripts  were  in  my  own  handwriting." 

To  the  question  by  Mr,  Warburton,  "  How  was  it  that  you  became 
so  intimately  acquainted  with  the  nature  of  Mr.  Hunter's  manuscripts 
that  were  destroyed?"  Mr.  CHft  repHes,  '^I  had  them  occasionally  in 
my  possession  fix)m  1793  to  1799."— P.  67. 

"  I  had  the  collection  lefb  in  my  charge,  and  I  was  anxious  to  make 
myself  acquainted  with  the  nature  of  their  contents ;  and  they  related 
chiefly  to  that  subject." 

Q.  5385.  (Mr.  Warburton,) — '<  What  use  did  you  make  of  the  oppor- 
tunities thus  afforded  you  of  becoming  acquainted  with  the  contents  of 
those  manuscripts?" 

A.  (Mr.  CHft.) — "I  had,  I  may  say,  no  other  books  to  read  at  that 
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tune ;  and,  having  poaseBsion  of  them,  I  frequently  availed  myself  of  the 
opportonity  to  read  them.  I  was  never  restricted  from  reading  them, 
or  from  making  any  extracts  I  thought  proper  from  than." 

Q.  5389.  {Mr,  WarburUm.) — *^  Had  you  made  any  extracts  from  the 
manuscripts?" 

A»  ^'As  I  said,  I  was  not  restricted  in  the  least,  and  thinking  there 
was  a  great  deal  of  useful  information  in  them,  I  made  large  extracts 
from  some  of  them." 

Q.  5390.  (Mr.  WarburUm.) — "What  proportion  of  the  papers  have 
you  been  instrumental  in  preserving,  in  substance,  by  means  of  these 
extracts?" 

A,  "I  hope  nearly  half." 

Until  the  year  1800,  the  Hunterian  collections  and  manuscripts  were 
the  property  of  the  Executors  of  John  Hunter.  At  the  beginning  of 
1800,  the  collections  having  been  purchased  by  Parliament,  were  trans- 
ferred to  the  custody  of  the  Cozporation,  afterwards  Boyal  College,  of 
Burgeons. 

To  Q.  6047  (p.  60),  Mr.  Clift  replies,—"  The  MSS.  were  removed 
shortly  before  the  coUection  was  transferred  to  the  College  of  Surgeons." 

Ans.  to  Q,  5050  (p.  61). — "  Those  manuscripts  were  taken  by  me 
in  a  cart  to  Sir  Everard  Home's  house  by  his  order."  It  was  abso- 
lute. In  reply  to  another  question,  Mr.  Clift  answers, — "He,"  Sir 
Everard,  "  was  the  acting  Executor.  Nothing  passed  relative  to  their 
use,  destination,  or  return." 

In  July  1823,  Mr.  Clift  first  received  information  of  the  destruction 
of  the  Hunterian  manuscripts.  He  was  retuining  witii  Sir  Everard 
Home  from  a  meeting  of  the  Medico-botanical  Club,  which  had  been 
held  at  Kew. 

"  Sir  Everard  Home,"  Mr.  CHft  states,  "  began  by  telling  me  that 
an  accident  had  very  neariy  occurred  at  his  house ;  that  it  had  been 
nearly  on  fire ;  that  the  engines  came,  and  the  fij:«men  insisted  upon 
takiag  possession  of  his  house.  They  saw  the  fiames  coming  out  of  the 
chimney.  He  did  not  wish  to  admit  them,  but  they  inasted  upon  being 
admitted.  I  asked  him  how  it  happened,  and  then  he  told  me  that  it 
was  in  burning  those  manuscripts  of  Mr.  Hunter." 

"  The  Board  of  Curators  of  the  College  of  Surgeons  obtained  a  know- 
ledge of  the  existence  of  those  papers,  and  that  Sir  Everard  Home  had 
in  his  possession  all  Hunter's  manuscripts,  from  Sir  Everard  Home 
himself,  whilst  he  was  a  member  of  that  Board." — P.  63. 

It  was  not,  however,  until  Mr.  Clift  had  reported  to  the  Board  their 
alleged  destruction,  that  the  '  Board'  applied  to  Sir  Everard  Home  on 
the  subject,  when  he  returned  the  following  answer : — 
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<<  Sackrille  Street,  March  9th,  1824. 

"  Sir, — ^I  beg  you  will  acquaint  the  Board  of  Curators,  that  Mr. 
Hunter  desired  that,  after  his  death,  his  manuscripts  should  not  be 
entrusted  to  anybody,  but  were  to  be  destroyed,  being  in  too  imperfect  a 
state  for  the  public  eye. 

'^  With  a  view  to  afford  every  material  that  could  assist  in  the  forma- 
tion of  the  Catalogue,  I  spent  my  leisure  hours  in  the  Museum  for  ten 
years,  taking  every  assistance  these  papers  could  afford,  and  at  the  end 
of  thirty  years,  my  own  health  becoming  precarious,  I  closed  my 
executorship  by  destroying  them. 

"  I  am  Sir,  yours  truly, 

"  EvERAHD  Home." 

"  Mr,  Belfour,  Secretary y  Boyal  College  of  Surgeora.'* 

The  following  is  the  list  of  tbese  MSS.  Those  copied  by  Mr.  dift 
are  marked  C ;  and  reference  is  made  to  the  volume  and  page  of  such 
as  are  printed  in  the  present  Work : — 

Q,  5131.  (Mr.  WarburtoH,  p.  66). — "  Will  you  refer  to  any  memo- 
randa you  have  on  the  subject,  and  state,  as  nearly  as  you  can,  what  the 
papers  were  that  were  destroyed  ?" 

A,  (Mr.  Clift). — "  Among  them  were  nine  folio  volumes  of  Dissec- 
tions of  Animals,  viz., 

"Vol.  1.  Ruminants.     (C.  ii.  128.) 

2.  Animals  sine  coeeo.    (C.  ii.  66^95, 176—196.) 

3.  Monkey  and  its  gradations.     (C.  ii.  4 — 34.) 

4.  lion  and  its  gradations.     (C.  ii.  35 — 65.) 
.  5.  Scalpris  dentata.     (C.  ii.  196—247.) 

6.  Anatomy  of  Birds.    (C.  ii.  270—331.) 

7.  Anatomy  of  the  TricoiHa.     (C.  ii.  332—398.) 

8.  Anatomy  of  Fishes.     (C.  ii.  399—424.) 

9.  Anatomy  of  Insects.    (C.  ii.  427—483.) 
Natural  History  of  Vegetables \    (i.  340-^368.) 
Introduction  to  Natural  History.     (C.  i.  1.) 
Numerous  Physiological  Observations.    (C.  i.  113 — 183.) 
Comparative  Physiology — Comparison  between  Man  and  the 

Monkey.     (C.  i.  43.) 
On  Muscular  Motion'. 

1  [This  MS.  was  not  destrojed;  a  copj  of  it  was  tranamitted  to  the  College  of 
Surgeons  in  1839,  by  Capi  Sir  Ererard  Home»  Bart.,  after  whose  decease  the  original 
was  most  kindly  presented  to  me,  hy  his  nephew  and  exeontor,  Ed.  Bushwortii,  Esq., 
in  May  I860.] 

^  [This  MS.,  which  formed  the  subject  of  the  Croonian  Lectures,  read  by  Hunter 
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"  Effects  of  extracting  an  Ovarium  upon  the  number  of  young 

produced^ 
Experiments  on  Ewes,  with  a  view  to  determine  Impregnation 

and  Uterine  gestation'.    (C.) 
On  Monstero.     (G.  i.  239.) 
On  the  Skeleton.     (G.  i.  372.) 
Dissection  of  the  Tapir.     (0.  ii.  167.) 
Dissection  of  the  ArmadOlo  with  nine  bands.    (C.  ii.  182.) 
Animals  from  New  Holland.    (G.  ii.  248.) 
Anatomy  of  the  Piked  Whale.     (0.  ii.  113.) 
Anatomy  of  the  Bottle-nosed  Whale.    (G.  ii.  109.) 
Anatomy  of  the  Fin-back  Whale.     (0.  ii.  108.) 
Anatomy  of  the  Porpoise.     (G.  ii.  103.) 
On  Worms  in  Animals  of  the  Whale-tribe.     (G.  ii.  484.) 
On  the  Bell-bamacle'. 
On  the  Eel.    (G.  i.  216.) 
Anatomy  of  the  Priapism*. 

Anatomy  of  the  Siren  of  North  America*.     (G.  ii.  393.) 
Account  of  a  Unicom-fishy  from  Hispaniola. 
On  the  Earth-worm.    (G.  i.  109.) 
On  the  Progress  and  Peculiarities  of  the  Ghick*.     (G.) 
Descriptions  of  Rymsdyk's  drawings  of  the  Incubation  of  the  Egg '^. 
General  Observations  on  Insects.     (G.  i.  223 ;  ii.  427.) 


before  the  Boyal  Society,  1776-82,  is  published  in  the  edition  of  the  'Ammal  Eco- 
nomy/ 8to.  1837,  p.  195.] 

1  [lb.  p.  50.] 

s  [Printed  from  Mr.  Glift's  copy,  by  hi»  penuiasion,  in  the  *  Physiologioal  Cata- 
logue,' Tol.  T.  p.  120.] 

'  [The  Hunterian  notes  on  the  anatomy  of  this  animal  {Balanus  TYniinnabulum, 
Lam.),  with  those  on  the  anatomy  of  the  yitreous  barnacle  {Penielaamis  vitreOy  Leach), 
aooompanied  the  beautiful  drawings  by  Wm.  Bell,  and  are  in  the  possession  of  the 
Boyal  College  of  Surgeons  of  England.  They  have  been  published,  with  my  sup- 
plementary notes,  in  the  '  Descriptiye  and  Illustrated  Catalogue  of  the  Physiologinl 
Series,'  &c.,  toL  i.  p.  255.  pi.  4.] 

^  [The  notes  on  the  anatomy  of  this  animal  aooompanied  the  Hunterian  drawings, 
and  are,  with  them,  in  the  possession  of  the  Boyal  College  of  Surgeons  of  England. 
From  them  I  determined  the  species  to  be  the  Holothuria  tremuia  of  Linnaras,  and 
Hunter's  notes,  with  supplementary  explanations  of  the  figures,  were  {Minted  in  my 
'  Catalogue  of  the  Physiological  Series,'  Ac,  4to.  toL  i.  pi.  3.  p.  251 ;  ib.  yoL  iv.  pL  49. 
p.  195.] 

»  [See  also  '  Animal  Economy,'  8to.  1837,  p.  394.] 

*  [This  MS.  was  not  taken  away  by  Home,  and  remains  in  the  possession  of  the 
Boyal  College  of  Surgeons.  It  is  printed,  with  my  notes,  in  the  '  Physiological 
Catalogue,'  toL  t.  p.  Tiii.] 

7  [Qu.  Home,  Philos.  Trans,  cxii.  p.  339.  ?] 
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On  the  Bee-tribe\     (C.  ii.  445.) 

On  the  Humble-bee.     (C.  L  60 ;  ii.  469.) 

On  the  Wasp.     (C.  i.  82 ;  u.  466.) 

On  the  Homet.     (C.  i.  73.) 

On  Beeties,     (C.  i.  93;  ii.  441.) 

Anatomy  of  the  Silk-wonn.     (0.  ii.  466.) 

On  the  Red-piped  Coral.     (C.  ii.  490.) 

On  Fossils,  two  parts^. 

Observations  on  Surgery. 

Observations  on  Scrofula  and  Cancer. 

Lectures  on  the  Principles  of  Surgery*. 

Cases,  with  post-mortem  examinations*. 

Cases,  where  no  post-mortem  examinations  were  obtained*. 

Cases,  in  two  Solanders,  written  out  separately  and  fairly*." 


[The  following  note,  written  apparently  during  the  life-time  of  Sir 
Everard  Home,  was  confided  to  me  by  Mr.  Clift,  with  his  copies  of  the 
Hunterian  Manuscripts,  that  it  might  be  appended  to  them  when  pub- 
lished.] 

"  Mr.  Hunter's  Manuscripts. 

<'  At  Mr.  Hunter's  death,  which  happened  on  the  16th  October,  1793, 
all  his  papers  came  into  the  possession  of  his  Executors,  Dr.  BaUlie  and 
Mr.  Home.    Mr.  Home  was  the  acting  Executor. 

**  The  cabinets  which  contained  these  papers  stood  in  Mr.  Hunter's 
study,  that  he  might  have  ready  access  to  them  in  the  evenings ;  and 
scarcely  a  single  evening  occurred,  except  Sundays,  during  my  attend- 
ance on  Mr.  Hunter  for  the  last  twenty  months  of  his  life,  in  which 
something  was  not  added  to  the  contents  of  these  volumes  and  papers. 
I  wrote  for  him  constantly  during  that  period  from  seven  o'clock  till 
eleven  p.h.,  and  sometimes  an  hour  or  two  later;  as  did  also  Mr. 
Haynes  for  a  great  part  of  that  period.  These  cabinets  were  sealed  up 
for  a  short  time  after  Mr.  Hunter's  death. 


^  [The  part  of  this  MS.  relating  to  the  hiye-bee  {Apis  mellifica)  was  printed  in  the 
'  Pbilofiophical  TraoBactions,'  yoL  Irrrii.  (1792),  and  in  'Animal  Economy/ 8to. 
p.  422.] 

>  [This  MS.  was  not  destrojed;  it  was  transmitted  to  the  Bojal  College  of 
Surgeons,  in  1839,  bj  Capt.  Sir  E.  Home,  Bart.,  RN.] 

'  [These  haye  been  printed  in  Palmer's  Edition  of  Hunter's  Works,  Syo.  1836.] 

*  [These  MSS.  were  returned  to  the  Bojal  Collcige  of  Surgeons,  hy  Sir  E.  Home, 
on  application,  in  1823-24.  The  seren  last  subjects,  with  the  MS.  on  Vegetables, 
almost  equal  in  amount  the  MSS.  of  which  Mr.  Clifl  made  transcripts,  and  which 
are  indicated  by  the  letter  C] 

VOL.  n.  2  k 
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''The  greatest  part  of  these  papers  were  in  the  handwriting  of  Mr. 
Bell^  who  lived  fourteen  years  in  Mr.  Hunter's  honse,  for  the  purpose  of 
writing  and  making  drawings*.  The  cifcbinets  containing  the  drawings 
also  stood  in  the  stady  for  the  sake  of  making  reference  to  them,  and 
the  descriptions  of  many  of  them  are  in  my  handwriting,  copied  under 
Mr.  Hunter's  direction^  a  very  short  time  before  his  decease.  These 
are  now  in  the  Museum  of  the  Boyal  College  of  Surgeons. 

''  Mr.  Hunter  kept  an  account  of  the  dissections  of  the  various  animals 
that  came  under  his  inspection;  and  whenevw  he  re-ezamined  an 
animal,  he  overlooked  his  previous  account,  and  corrected  and  added 
to  it. 

"  Also  an  account  of  all  remarkable  and  interesting  cases  that  came 
under  his  observation,  as  well  as  others  furnished  by  his  Mends.  The 
histories  of  those  cases  where  he  had  opportunities  of  post-mortem 
examinations,  were  kept  separate  from  those  where  he  had  not  that 
opportunity. 

*^  He  generally  wrote  his  first  thoughts  or  memoranda  on  all  subjects, 
on  the  slips  torn  off  from  the  ends,  and  the  blank  pages  and  envelopes 
of  letters.  Thousands  of  these  were  copied  by  Haynes  and  myself  into 
the  different  papers  and  volumes;  being  generally  inserted  emd  fre- 
quently pinned  into  the  place  where  they  were  to  be  written  in.  The 
following  marks  were  those  he  usually  employed  to  d^iote  where  these 
marks  were  to  be  inserted  :-^ 

+  X  -^  ^  ]EC-^^3r^ 

''  He  appeared  to  have  no  desire  for  preserving  his  own  handwriting, 
as  we  always  scored  these  slips  across,  and  returned  them  to  Mr. 
Hunter,  who  usually  folded  them  up,  and  put  th^n  on  the  chimney 
piece  to  light  the  candle  with :  and  the  rough  or  waste  copies  on  all 
subjects,  when  copied  out  fair,  were  taken  into  his  private  dissecting 
room  as  waste  paper  to  dissect  upon. 

"  Had  Mr.  Hunter's  writings  been  of  a  temporary  or  of  a  private 
nature,  and  had  he  left  no  collection,  without  a  catalogue,  expressly  to 
be  sold  to  the  public,  then  his  papers  might  or  might  not  have  been 
destroyed  according  to  the  discretion  of  his  Executors  or  his  family ; 
but  as  it  was,  the  public  having  purchased  the  collection,  were  evi- 
dently entitled  to  all  which  could  have  been  beneficially  extracted  for 
the  description  and  illustration  of  the  collection  which  had  become 
their  property. 

''  Mr.  Hunter  in  his  "Will,  made  only  six  months  before  his  death, 
expresses,  that  '  aU  his  Collection  of  Natural  History,  and  the  cases 

*  Mr.  Haynes  succeeded  Mr.  Bell  in  this  dnty. — ^R.  O. 
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and  other  things  belonging  thereto  or  used  therewith,  be  offered  for 
Bale  in  one  entire  lot  to  the  Govemment  of  Great  Britain,  at  such  price 
as  may  be  considered  as  reasonable  between  both  parties.' 

*^  If  the  '  cases  and  other  things  belonging  thereto'  meant  the  deal 
shelves,  and  did  not  mean  the  <  Cases  and  Histories'  of  the  Prepara- 
tions themsdved,  then  it  must  bo  inferred  that  Mr.  Hunter  himself 
intended  an  imposition  on  the  public,  by  first  desiring  his  papers  to  be 
destroyed,  and  afterwards  to  foist  off  the  collection  without  a  catalogue 
or  the  means  of  making  one.  No  one  will  believe  that  Mr.  Hunter  had 
any  such  wish  or  intention,  after  reading  the  following  paragraph, 
extracted  from  his  'life,'  p.  65,  by  8ir  Everard  Home,  1794 : — 

*'  *  His  disposition  was  candid  and  free  from  reserve  even  to  a  fault. 
He  hated  deceit,  and  as  he  was  above  every  kind  of  artifice,  he  detested 
it  in  others,  and  too  openly  avowed  his  sentiments.    His  mind  was 

uncommonly  active;  it  was  naturally  formed  for  investigation 

He  was  so  diffident  of  himself  that  he  trusted  nothing  to  memory.' — 
Pp.  24,  26. 

<«  Every  one  speaks  of  Mr.  Hunter  as  a  man  of  unusual  talent  and 
unexampled  industry:  Sir  Everard  himself  speaks  of  his  midnight 
labours :  he  did  not  make  preparations  at  night.  What,  then,  was  he 
employed  upon  ? 

"  Can  it  be  believed  that  Mr.  Hunter,  with  his  sober  and  inquisitive 
mind,  could  have  laboured  so  incessantiy  for  thirty  or  forty  years,  and 
leave  notiiing  behind  him  fit  to  be  seen  by  anybody  but  Sir  Everard 
Home  ?  Had  that  been  the  case,  Mr.  Hunter  would  have  little  merited 
the  high  character  which  has  been  almost  universally  conceded  to 
him :  and,  according  to  Sir  Everard,  his  only  praise  must  be  that  of 
a  maker  of  preparations.  His  end  and  object  in  doing  so  must  still 
remain  a  mystery. 

**  Can  it  be  imagined  for  a  moment  that  Mr.  Hunter  would  have 
wrought  even  till  his  last  hour  on  subjects  the  nearest  to  his  heart, 
merely  that  Sir  Everard  might  have  the  pleasure  of  destroying  those 
papers,  the  result  of  so  much  patient  toil  and  study  ?  For  however 
lightiy  Sir  Everard  may  now  pretend  to  value  them,  will  he  induce  any 
one  individual  to  believe  that  Mr.  Hunter  considered  his  papers  to  be 
too  imperfect  or  too  unimportant  to  meet  the  public  eye,  or  any  eye  ? 
If  he  had  felt  their  imperfection,  would  he  not  have  rendered  them 
more  perfect?  But  whatever  the  world  might  have  thought,  Mr. 
Hunter  could  not  have  felt  their  imperfection,  as  he  had  undoubtedly 
exerted  Ids  best  abilities  to  render  them  what  they  were,  good  or  bad. 

**  If  these  manuscripts  were  unfit  to  be  seen,  and  useless,  and  inappli- 
cable to  the  explanation  of  the  collection,  why  were  they  not  destroyed, 
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according  to  Mr.  HunUv^B  alleged  injunctione,  thirty  years  ago  ?  Why 
preserve  them  till  after  the  bust  sheet  of  Sir  Everard's  foorth  volume 
was  printed  off;  and  till  Br.  Baillie  had  left  London  never  to  return? 
Sir  Everard  Home  told  me  of  his  haying  burnt  them  July  26th,  1823 ; 
Dr.  Baillie  languished  till  the  23rd  of  September  following. 

^'  Mr.  Hunter  died  suddenly  at  the  age  of  sixty-five,  too  suddenly  to 
make  any  request  of  that  kind  had  Sir  Everard  been  present ;  and  he 
was  too  weU  convinced  of  the  value  of  his  labours  to  have  made  such  a 
request  before. 

<*  Mr.  Hunter's  Will  is  sufficient  evidence  that  he  intended  thecollection 
to  be  sold,  and  in  one  entire  lot ;  knowing  that  it  would  lose  much  of 
its  value  if  divided,  and  that  everything  relating  to  it  as  a  whole  must 
have  its  value.  Eveiything  he  did,  or  wrote,  all  tended  to  this  one 
object ;  they  were  not  like  other  subjects  written  on  the  spur  of  the 
moment,  or  to  suit  a  particular  occasion,  which  when  past  would  have 
no  Airther  interest ;  these  were  not  the  subjects  which  occupied  Mr. 
Hunter's  mind ;  and  although  every  one  who  knew  him  was  aware  of 
the  difficulty  he  had  in  expressing  himself  so  as  to  satisfy  his  own  ideas 
on  any  subject,  yet  it  was  not  for  want  of  great  labour  if  they  were 
not  to  his  satisfaction  at  last ;  for  1  have  many  times  written  the  same 
page  at  least  half  a  dozen  times  over,  with  corrections  and  transpositions 
almost  without  end :  and  after  all  this  labour,  can  it  be  supposed  that 
he  imagined  or  felt  their  imperfections  so  strongly,  as  to  desire  their 
indiscriminate  destruction,  while  he  evidently  intended  the  collection  to 
remain? 

"  Even  had  Mr.  Hunter  laid  such  an  injunction  on  his  executors,  it 
is  clear  that  no  time  was  specified ;  that  if  they  were  to  be  preserved  for 
thirty  years  after  his  death,  it  could  only  be  with  a  view  to  their  being 
usefully  employed :  and  had  he  made  the  request  at  all,  he  would  have 
little  merited  the  high  character  which  has  been  almost  universally 
conceded  to  him.        ^  "  Wm.  Clift." 


C. 

In  the  Minute  Book  of  the  "  Committee  "  or  "  Board  of  Curators," 
preserved  in  the  Archives  of  the  Koyal  CoUege  of  Surgeons,  under  date 
of  April  2nd,  1839,  is  the  foUowing  :— 

"  Mr.  Clift  laid  before  the  Committee,  presented  to  the  Museum  by 
Capt.  Sir  Everard  Home,  Bart.,  the  manuscript  of  the  first  part  of  Mr. 
Hunter's  Introduction  to  the  Catalogue  of  his  Collection  of  Extraneous 
Fossils,  containing  many  of  Mr.  Hunter's  corrections  of  the  manu- 
script." 
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This  minute  was  duly  read  in  Council,  and  the  "  Minutes  of  Council" 
record  the  vote  of  thanks  to  the  donor. 

My  application,  dated  25th  Octoher,  1859,  for  permission  to  add  this 
MS.  to  the  present  work,  and  the  official  reply  thereto,  are  given  in  vol.  i. 
p.  296.  The  MS.  was  sent,  immediately  aftier  my  application,  to  the 
printer  hy  the  Coimcil  of  the  College  of  Surgeons,  and  I  received,  on  the 
23rd  Becemher,  1859,  a  copy  of  the  work,  in  4to,  in  the  Preface  to 
which  the  following  reason  was  assigned  for  its  not  having  been  previ- 
ously published : — 

"  This  Introduction,  on  which  Mr.  Hunter  had  bestowed  so  much 
thought  and  labour  to  within  a  short  time  of  his  death,  revising  and 
correcting  it  ^m  time  to  time,  was  not  prefixed,  as  he  had  intended, 
to  the  Catalogue  of  his  Collection  of  Fossils,  and  is  neither  mentioned 
nor  alluded  to  in  either  of  the  three  volumes  of  the  '  Descriptive  Cata- 
logue of  the  Fossil  Organic  Kemains'  in  the  College  Museum,  published 
respectively  in  1845,  1854,  and  1856.  It  is  greatly  to  be  regretted 
that  it  was  not  brought  under  the  notice,  either  of  the  Museum  Com- 
mittee, or  of  the  Council  of  the  College.  The  attention  of  the  Council 
was,  however,  unexpectedly  drawn  to  it  in  1856,  when  it  was  read  from 
the  chair  by  the  then  Hunterian  Professor." — Page  v. 

As  it  was  generally  known  that  I  was  that  Professor,  and  also  the 
individual  to  whom  had  been  confided  the  preparation  of  the  Catalogue 
referred  to,  I  addressed  a  letter,  on  the  29th  December,  1869,  to  the 
President  and  Coimcil  of  the  Koyal  College  of  Surgeons,  stating  the  fact 
of  my  having  submitted  to  the  Museum  Committee,  in  the  month  of 
February,  1855,  the  propriety  of  publishing  the  manuscript  in  question 
in  the  concluding  volume  of  the  Catalogue  of  Fossils,  then  in  course  of 
preparation;  and  recalling  to  their  attention  the  fact  of  my  having 
brought  before  them  the  nature  and  importance  of  the  MS.  on  Extra- 
neous Fossils,  in  the  Introductory  Lectures  to  my  Hunterian  Course  on 
Fossil  Bemains,  delivered  in  the  theatre  of  the  College  on  the  6th,  8th, 
and  10th  of  March,  1855. 

I  also  pointed  out  that  the  charge  insinuated  against  me,  as  the 
Hxmterian  Professor  and  Author  of  the  Catalogue  of  Fossils,  of  having 
failed  to  bring  under  the  notice  of  the  Museum  Committee  or  Council 
of  the  CoUege  the  existence  of  the  Hunterian  manuscript  on  Fossils, 
until  the  year  1856,  and  by  implication,  when  it  was  too  late  to  append 
it  to  the  final  volume  of  the  Catalogue  printed  in  that  year,  was  based 
upon  the  ascription  in  the  above-cited  Preface,  of  a  wrong  date,  viz. 
1856,  for  the  true  date,  1855,  when  I  read  the  manuscript  in  ques- 
tion from  the  Htmterian  chair :  and  that,  as  the  concluding  volume  of 
the  Catalogue  was  not  printed  when  I  had  resigned  roy  offices  in  the 
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College,  I  ceaaed  to  be  responsible  for  tbe  omission,  in  its  prefiaoe,  of 
the  Himterian  introductory  MS.,  whieh  I  had  previously  recommended 
to  be  there  published,  and  the  value  of  which  I  had  made  known  in  the 
Theatre  of  the  College. 

I  again  addressed  aletter  to  the  Council,  on  the  2nd  of  January,  1860, 
urging  a  speedy  reply,  and  received  the  following : — 

"  Linooln'B  Inn  fields,  W.C^  9th  Jancuvy,  1860. 

"  Sir, — ^The  Council  of  the  Eoyal  College  of  Suigeons  of  England 
have  had  under  their  consideration  your  letters  of  the  29th  of  December 
and  2nd  January,  drawing  their  attention  to  a  passage  in  the  preface  to 
the  proposed  publication  of  the  Hunterian  manuscript  on  Geology,  which 
you  consider  to  involve  injurious  reflections  upon  you,  and  calling  upon 
them,  after  assuring  themselves  of  the  accuracy  of  the  dates  to  whieh 
you  refer,  to  publicly  acknowledge  the  inaccuracy  of  the  grounds  of  the 
charge  of  breach  of  confidence  and  duty  on  your  part  which  you  con- 
ceive title  preface  to  allege  against  you. 

'^  In  consequence  of  your  letters,  inquiry  has  been  made,  and  the 
Council  find  that  the  date  of  your  Lectures  as  Hunterian  Flt>fessor  is, 
as  you  mention,  inaccurately  referred  to  in  the  preface,  and  that  the 
actual  date  was  1855,  not  1856. 

"  The  Council,  therefore,  consider  it  to  be  due  to  you,  aa  well  as  to 
themselves,  to  express  their  regret  that  such  a  mistake  should  have 
occurred,  and  to  withdraw  all  imputations  which  the  passage  in  ques- 
tion can  be  considered  to  cast  upon  you. 

"  They  have  also  directed  that  the  passage  be  expunged,  and  the 
preface  reprinted  without  it. 

'*  I  beg  to  add  that  there  is  no  such  minute  of  the  Museum  Com- 
mittee as  you  suppose,  and  that  neither  of  the  living  members  of  tiie 
Committee  have  any  recollection  of  your  having  suggested  to  them  the 
propriety  of  publishing  the  manuscript. 

"  Edm.  Belfoitb,  Secretary.** 

"  P)^fes8or  Owen,  ^c.  ^c.  ^c." 
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AcaiUhopteri^  409. 

Aoipenaer  stwrio,  408. 

Acouchy,  218. 

Acrida  viridisnma,  444. 

Amphiuma  didactylum^  389. 

An<ic{Mtkim,  411. 

Aiutrrhicas  luptu,  409. 

Anas  moschatay  824 ;  clanffula,  325. 

Angmlla  conger^  420  $  laiSrosiris^  420. 

^»»«/<i^a,  484. 

^4W0r  piUwtris,  821 ;  /0rK#,  821 ;  coiia- 

(fflMU,  323 ;  bermcia^  323 ;  leucopns, 

323. 
Anteftter,  two-toed,  180. 
AtUhiditun^  459. 
Afdhophora  retusa,  461. 
Autilape  doreof,  145  ;  eervieapra,  147 ; 

picta,  152. 
Attiilopida,  145. 
Aphrodite  aeuletUa^  484. 
^jTW  tneUiftca^  462. 
Aptera,  488. 
Aqwla  chrysaetos,  270. 
Arctom^9  marmottct^  241. 
Ardea  dnereoy  305. 
ArmadiUo,  9-baa(ied,  182. 
.^ir^ictf^o^  427. 
AriiodactyUty  118. 
Arvicola  cunphibia,  228. 
^corif,  487. 
Am,  162. 

^ftw  fiwtM,  275 ;  iia^HfM^anM,  276. 
Aieles  pankctUf  24. 
uioe*,  270. 

B. 

Baboon,  pig-faced,  17;  blaok,  19;  rib- 

noeed,  19. 
Badger,  82. 

BaUvnoptera  rottratay  113. 
Bat,  186. 
Baihyergus,  285. 
3ex^aeAia,  378. 

Bean,  91 ;  large  black,  92 ;  white,  93. 
Beaver,  224. 
Bees,  445;  humble,  451,  459;  feather- 


legged,  452 ;  leaf-celled,  453 ;  on  St. 

John's  wort,  455 ;  hiye,  462. 
Bison  Americanms,  153. 
Bitterns,  307 ;  British,  308 ;  East  Indian, 

309;  Portuguese,  310. 
Bonilnu  ierrestriSy  459. 
Bombgx  mart,  466. 
Bonassus,  153. 

Bos  Indicus,  156 ;  tauruSf  157. 
Botamrus,  307 ;  steUariSy  306. 
Bovid<By  153. 
BradgpusJidactyUu^  176;  tridaetylusy 

179. 
Bmtciy  176. 
Bvho  maxinmsy  278. 
Bufo  vulgaris,  378. 
Bustard,  300. 
Butoher-bird,  281. 

0. 

CaUorhyndku  amtarcticusy  406. 

CameUd€B,  133. 

Coffie^  dromedarivSf  133. 

Copra  ^etw,  149. 

Caprt4N«iZ$w«  SHTopauSy  280. 

Ccdlithrix  sciureus,  27. 

CanisfamiUariSy  59 ;  i^ova  SolUmdi^ 

63;    VM^tf,    64;    rir^iMafi««,   64; 

«0riia,  65. 
Capjban,  211. 
Carcajou,  83. 
CarehariaSy  404. 
CarmvorOy  35. 
Castor  eommnmSf  224. 
Oats,  48. 

Cavia  poreellvSy  2107 » 
Camid(ByWj. 
CeJms  apeUay  25. 
09pAa2(;^>o<{a,  425. 
Cercoleptes  caudk)olovliUy  87,  89. 
C9r0op£(;A««»w  SabtBuSy  10. 
a?r9t^l36. 
Cpttk^  damOy  139 ;  jporoiiMff,  140 ;  Offif, 

141 ;  tarandms,  143. 
CetaceOy  108. 
CAome^ffO  «iil|^arif,  371. 
Cheiroptera,  186. 
Chelone  mgdas,  S4f7. 
Cheloma,94e. 
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CheloUoma,  464. 
Clumera,  southern,  406. 
Chimpaiuee,  7. 
Chittah,  47. 
Chough,  283. 

ChrytochlorU  Capenns^  189. 
GhiuJi  chiftstann^  386. 
Cineras  Munteri,  378. 
Circua  cyaneuM^  276. 
Cistudo  £!firop€Ba^  357. 
Civet,  63. 

CUfl,  Mr.,  his  examination,  493 ;  list  of 
MSS.  copied  by  hini,495 ;  note  by,497. 
Coati-monoi,  89. 
CoelogeMfMfulvut^  214. 
Coendou,  223. 
Coleopiera,  441. 

Columba  livia,  288 ;  palumbuSy  288. 
ColynUnu  fflacieUif,  330. 
Comparatire    Anatomj,     Introduction 

to,  1. 
Conger  eel,  420. 
ConiroHreSf  281. 
Coral,  red-piped,  490.  • 

Cormorant,  327. 
Corvtu  car<tx,  281 ;  oorone  and  frugi- 

Uguty  282. 
Crane,  Numidian,  303 ;  common,  304  ; 

Cyrus,  304. 
OrocodUia,  334. 
Cfrotalus  horridus,  376. 
Crow,  282. 
Crown-bird,  305. 
Cuckoo,  286. 
Ouculfu  canorus,  286. 
Curlew,  313,  314. 
Cwfores,  296. 
Cuttlefish,  426. 
Cgelodus,  368  i  Whitei,ZlO. 
(^gnua  olor,  317  ;  ferus^  319. 
tynocephalus  spkingiola,  19. 

D. 

Dasyproeta  acouchy^  218. 

I><uyproctida,  214. 

Dasypus  novemcincttu,  183. 

Daayurw  tafa,  266. 

Deer,  136, 139 ;  hog-,  140 ;  spotted,  141 ; 

rein-,  143. 
Delphinut    tursio,    106;     area,    108; 

bidefu,  109. 
DetUirottres^  281. 
JDermopterif  422. 
Desman,  195. 
DevU-fish,  409. 
IHcotyles  torquatus^  126. 
Dide^his  nrgimana,260iHunt€H,2J&h. 
Digitigraday  35. 
Dipteroy  481. 
I>lptu  sagitta,  240. 
Diver,  speckled,  330. 


Dog-fish,  404. 

Dore,  28S ;  white,  290. 

Duck,  MusooTy,  324 ;  golden-eyod,  325. 

E. 

Eagle,  golden,  270 ;  black,  272 ;  sea,  272. 

SchimgSf  224. 

Schinorhgnch%8  porrigetMy  484;  glamdi- 
cep«,  484. 

Eel,  electrical,  416 ;  conger,  420 ;  com- 
mon, 420 ;  zebra,  421 ;  lamper,  422. 

Elephant,  170. 

EUphat  IndictUy  170. 

EmgM  omata,  359. 

Emtozoa,  484. 

Squida,  158. 

Equu*  eahalluSy  158;  annus,  162; 
xehrOf  165. 

Erethizon  dortatum,  223. 

Erinacew  Europeeu*,  189. 

Errantioy  484. 

JSIror  luciusy  412. 

F. 

FeUdiB,  36  ;  classified  by  Forster,  37. 

Felit  leo,  36,  37;  leopardus,  45;  tigru^ 
47 ;  Jubata,  47 ;  tigrina,  48 ;  pardalis^ 
49;  servalinaf4Q',  earaoaLbOi  Utnx^ 
51. 

Fennoc,  65. 

Ferret,  67. 

Fireflare,  406. 

MtnrottreSy  280. 

Flamingo,  311. 

Fly,  blue-bottle,  481. 

Foxes,  64,  65. 

Fratercula  arctica,  331. 

Frog,  379. 

Frog-fish,  409. 

ISdica,  white,  317. 

a. 

Galeus  communis,  399. 

GalicHs  vittata,  74. 

GalUnula  chloropus,  816. 

Ghdlywasp,  370. 

Ganoidei,  408. 

Garrulus  glandarius,  284. 

Gecko,  370;  smooth  clawed,  371. 

Gibbon,  8. 

Goat,  149. 

Goose,  321;  wild,  321;  Canada,  323; 

Brent,  323 ;  barnacle,  323. 
Goshawk,  276. 
Orallatares,  300. 
G^rampus,  108. 
Grasshopper,  444. 
Grison,  74. 

Orus  virgoy  303 ;  cinerea^  304 ;  Antigone  j 
304;  paoonin4if  305. 


I 
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Qryllotalpa  vulgaris^  444. 
Guana,  365. 
Gtian-bird,  292. 
Guinearfowl,  294. 
Gull,  sea-,  828 ;  small,  329. 
€hUo  Uucus,  80. 
O^mnotut  electricuSy  415. 
Oyrencephala^  6. 

H. 

S(Bmatopu9  oHralegus^  315. 
HaUaetus  cMicilla^272i  leucooephaluSf 

273. 
Hare,  199  ;  white,  204. 
Hedgehog,  189. 
Selamys  Capen*is^  238. 
Hepoona  Koo,  255. 
Heron,  305. 
Hog,  common,  118. 
Holocephaliy  406. 
Horse,  158. 

Hunter,  J.,  Life  o^  492 ;  his  MSS.,  495. 
jSy<Bna  vulfforis,  57. 
Hydatids,  488. 
Hydrochanu  ca/pyhara^  211. 
Hydrophid€B,  377. 
Sydrosorex  fodiens^  194. 
Hylohates  lory  8. 
Mymenopteray  445. 
Hystrix  crigtata,  221. 

I. 

Ibis  rubra  (scarlet),  313;  falcineUus^ 
313. 

Ichneumon,  66. 

Iguana  tuhercuUUa^  365. 

liueciay  427 ;  caterpillar,  431 ;  maggot, 
432 ;  external  surface,  433  ;  eggs  and 
economy,  433;  food  when  hatched, 
434 ;  chrysalis,  436 ;  parts  that  change, 
437 ;  complete  insect,  438 ;  age  of,  439 ; 
modes  of  propagation,  440. 

Insectivora,  186. 

Iiueuoreg,  280. 

J. 

Jacchus  vulyarU,  26. 

Jay,  284. 

Jerboa^  Forster's,  238 ;  common,  240. 


K. 


Kangaroo,  250. 
Kingston  fish,  405. 
Kinkajou,  87. 
Kite,  277. 

L. 

Lacertilia^  364. 
LamelUbraneMatay  426. 
Laniut  excubUar,  281. 


Laru9  marmusy  828 ;  tridactyhu^  329. 

Lenmr^  sp.,  28,  32. 

Leopard,  45. 

Leptdoptera,  466. 

Leporida,  199. 

L^nu  tinUdug,   199;    vanabiUs^  204; 

cwUculus^  206. 
Ling,  411. 
lion,  37. 

Lissencephala,  176. 
Lizards,  364 ;  Australian,  868. 
LonchereSj  224. 
Lophius  pucatoriusj  409. 
Lophyrus  coronatus^  290. 
Lota  molva^  411. 
Louse,  483. 
Lutra  vulgaris,  71. 
Lyeneephala,  218. 

M. 

Macacus  Silemu,  11,  14;  nemestrinus^ 

14 ;  albino,  16. 
Macauoo,  woolly,  29. 
Macaw,  287. 
Machetes  pugnar,  315. 
Macrocercus,  287. 
Macropua  major,  250;  minor,  254. 
Magpie,  284. 
McUacopteri,  412. 

Mammalia,  skeleton  and  anatomy  of,  5. 
Mangusta  herpettes  ?,  66. 
Mamis  pewtttdactyla,  181. 
Maigay,  48. 
Marmot,  241. 
Marsupialia,  248. 
Martin-cat,  66. 
MegachUe  centunculctris,  453. 
Meleagris  gailopatfo,  294. 
Meles  taxus,  82 ;  Labradoria,  83. 
MelidiB,  82. 

Menopoma  AJUeghaniente,  386. 
Mergus  albelUu,  325. 
Merlangus  poUacMus,  412. 
Milvue  regalia,  277. 
Mole,  187  ;  African,  189. 
Mole-cricket,  444. 
Mole-rat,  235. 
Mollusca,  425. 
Moncoose  or  mocock,  28. 
Monkey,  brain  of,  7 ;  green,  10 ;  brown, 

14;  Bailey's,  16;  Mr.  Gough's,  17; 

spider,  24 ;  capuchin,  25 ;  squin^l,  27. 
MoachMS  kanchU,  134. 
Moth,  silk-,  466. 
Mouse,  234 ;  sea-,  484. 
Murctna  zebra,  421. 
Murida,  231. 
Muaca  eamaria,  481. 
Mua  decumanua,  231 ;  muaculua,  234. 
Musk,  pigmy,  134. 
Muateln  martea,  66 ;  zoriUa,  69. 
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M^offolea  m09ch4Mta^  19S. 
dfyrmeeophaga  didacUfla^  180. 

N. 

N<U9M  weiaiitf  89. 

Natatoret,  817. 

Newt,  881. 

Nightingale,  284. 

Night-nyeii,  280. 

2fon  rmmma»Haf  118. 

Ifumemtu  arqmaiay  814. 

Nwmda  meUagrii^  294. 

Nun,  406. 

Nyctieorax  purpureus^  309 ;  Bwropauty 

810. 
Nylghau,  152. 


O. 


Ooeloe,49. 

OphidiA,874. 

Opoflsum,  280. 

Orthopiera,  444. 

Oryderui  Capemmg^  287. 

OfmMh463. 

Ofltrich,  296. 

Otu  tarda,  900. 

Otter,  71. 

O^  atiritti,  277. 

OonkiBhee,  889. 

O0if  Jrie9, 152. 

Owen,  Profl,  his  letter  to  Goll^  of  Sur- 

geona,  501 ;  their  reply,  502. 
Owl,  homed,  277 ;  great  homed,  278. 


P. 


Fiica,214. 

PO^IM^MOM,  857. 

Pangolin,  181. 

Papio  porcaritUf  17 1  Mmmon,  19. 
Parrot,  287. 
Parrot,  sea-,  88L 
Partridge,  296. 
Pec(»ri,125. 
Pedumlms  Aomtnw ,  488. 
Pehunys  hicolor,  377. 
Peleeamufucus^  825 ;  (mooroiahu,  826. 
Pelican,  West  Indian,  325;  large  Ara- 
bian, 826. 
Penelope  cristaioy  292. 
Perdix  cinerea,  296. 
PeremmbranekkUa,  882. 
Perietodactyla,  158. 
Petaunu  taguimoidee,  255. 
PetrofMf90%JUmatiU»,  422. 
Pewit,  814. 

Phdlaeroeorax  carbo,  d2f7. 
PkalangUta  vulpina,  257. 


Phaeiammt  Argue,  295 ;  pietue,  296. 
Pheasant,  Argus,  296 ;  golden,  296. 
Philedon  earmneulaiue,  284. 
Phoea  viiuUna,  96 ;  grmrnlaMdina,  96. 

PhoCfttM  COMNNMUf,  108. 

Phwnieopterue  ruber,  811. 

i^MM  camdata,  284. 

jPlkWf  vtridw,  286. 

Pigeon,  288;  crowned,  290. 

Pike,  412. 

PUuiiffrada,9e. 

Pipa  Monetroea,  879. 

JPiMM,  899. 

P/<^tM^oflN,  399. 

P^m^dMia,  82. 

Platalea  leucorodia,  311. 

PlatydactgUu  guttaiue,  370. 

PUdgrkina^  24. 

Plover,  whistling,  315. 

JPa^ifmo^aiicAiato,  382. 

Porcupine,  221. 

Porphyria  albue,  317. 

Porpoise,  103. 

Poforoo,  254. 

Proboecideek,  170. 

iVoeyoa  2o^,  84. 

Procyonida,  84. 

PeUtacut,  287. 

Pterqmge  volmeellat  246. 

Pieropue,  186. 

Puioriuefuro,  67  ;  Tulgarie,  69. 

Pgrgita  domeetica^  284. 

Jpyrrikoeorax  gracutme,  283. 


Q. 


Quo^nMKMkii  6. 


Babbit,  206. 

Bail,  water-,  317. 

Baptoree,  270. 

£<Mia  foinpor<irta,  379 ;  paradoxa,  380. 

Bat,  231 ;  water-,  228. 

Baiehte  meUieonu,  77. 

Baren,  281. 

JSep^Ota,  332. 

i2(N20a^  197. 

Book,  282. 

Buffs  and  Beeves,  315. 

iZfifflMMan^,  128. 

SMfzana  tetradaciyla,  55. 

S. 

Salamandra  maculata,  381. 
Sahno  salary  413. 
Sanguine,  26. 
Scalpris  Dentata,  197. 
Scatuoree,  285. 
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iSbttfrM^o,  248. 

Seimrus  dneretu,  243. 

SeopuUfedea^  452. 

SeyUinm  camieula,  405. 

Seytkrops  AuHralatuBf  286. 

S<»-cow,  102. 

Sepia  officindUt^  425. 

Sharsofls,  60. 

Shark,  grej,  899. 

Sheep,  152. 

Ship-worm,  426. 

Shrow,  black,  194 ;  oommon,  195 ;  tree-, 

196. 
Sierra  Leone  cat,  49. 
Siren  laeertina,  898. 
Skunk,  Jayanese,  76. 
Sloth,  two-fingered,  176 ;  three-fingered, 

179. 
Smew,  825. 

Snakes,  874 ;  ratUe-,  876. 
SoUdmngula,  158. 
Sorex  araneuiy  195. 
Sparrow,  284. 
Sparrow-hawk,  275. 
£^»€UD  acanikiae^  4Mu 
Spoonbill,  811. 
SqtuMna  angehu^  405. 
Squirrel,  grey,  248 ;  flying,  246. 
StenopegraetUe^  82, 88$  tardigradm^  88. 
StrepnrJUna,  28. 
Stmihio  eameUis,  296. 
Sturgeon,  408. 
Snrinte,55. 
Sue  eerofa,  US, 
Swallow,  280. 
Swan,  816;  wild,  819. 
SgMa  huekda,  2Q4i, 

T. 

Tama,4efl. 

Talpa  EwopaOf  187. 

Tapinte  Amerieamu^  167. 

Tapoa  Tft&,  266. 

Teredo  namalie,  426. 

Terrestria,  859. 

TeHudo,  859;  toMata^  860;  Indiea, 
862;    6^aea,  864. 

Theeadacfylue  levie,  871. 

Toad,  878 ;  Surinam,  879. 

Tope,  899. 

Tortoise,  freshwater  box-,  857,  859; 
land,  860,  864 ;  large,  from  East  In- 
dies, 868. 


ISruAeeue  roimamSf  102. 
!Meaaia,  332, 
Troglodytes  niger,  7. 
2\ygon  ptuHmiea,  407. 
l\Xtpora  muiica^  490. 
TWpota,  196. 
Turkey,  294u 
Turtle,  847. 

U. 

UngtOata^  US, 
Una  TroOe^  881. 

Unus  arctoe,  91 ;  Amerieanme^  91 ;  2a- 
liaimey  92 ;  marUimiu,  98. 

V. 

VameUus^  814. 

Vertebrata^  external  form  and  skeleton 

of,  1. 
Veepa  vidgarie^  456. 
VeeperUUo,  186. 
Vwerra   eibe&ka,     51;     gemetta^     58; 

ewetta,  53 ;  ieinxdaeiglaf  55. 
VwerridOf  51. 
Vole,  water-,  228. 
VuUurJklvuty  274. 
Vulture,  golden,  274. 

W. 

Wanderoo,  11, 14. 

Wasp,  456. 

Water-snakes,  877. 

Wattle-bird,  284. 

Whale^  Mr.  Jenner^s,  106 ;  bottle-nosed, 

109 ;  piked,  118. 
Wha-tapoa-roo,  257. 
Whiting  Paulet,  412. 
Wolf-fish,  409. 
Wolrereen,  80. 
Woodpecker,  286. 
Worms,  484;  in  the  guts,  486. 
Wryneck,  286. 

Y. 

TmnsB  torqmOa^  286. 


Z. 


Zebra,  165. 
Zebu,  156. 
Zibet,  51. 
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descriptions  of  fish,  fishing-nets,  and  boat8,-are  included  also  mer- 
maids, tritons,  and  shell-fish.  Nearly  seventy  ancient  seals  are 
described,  and  upwards  of  twenty  subjects  in  stained  glass.  The 
engravings,  two  hundred  and  five  in  number,  are  firom  stained 
glass,  tombs,  8culptui*e  and  carving,  medals  and  coins,  rolls  of 
arms,  and  pedigrees.  8vo,  21s. ;  a  few  on  large  paper  (royal 
8vo)  for  colouring,  £2  28. 

Jly-Fishing  in  Salt  and  Fresh  Water.  With  Six  Coloured 
Plates,  representing  Artificial  Flies,  &c.    8vo,  7s.  Qd. 

Jjja.  AnsLer's  Rambles.  By  EBWARB  JESSE,  F.L.S.,  Aulhor 
of  *  Gleanings  in  Natural  History.'  Contents : — ^Thames  Fishing 
—Trolling  in  Staffordshire— Perch  Fishing  aub— Two  Days* 
Fly-fishing  on  the  Test  —  Luckford  Fishing  Club  —  Grayling 
Fishing — ^A  Visit  to  Oxford  —The  Country  Clergyman.  Post  Svo, 
10s.  6<^ 
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History  of  British  SessUe-eyed  Crastacea  (Sand-hoppors, 
&cA  By  C.  SPENCE  BATE,  F.L.S.,  and  J.  O.  WESTWOOD, 
F.L.S.,  &c.  With  fiffurcs  of  all  the  spccica,  and  tail-pieces. 
Uuiform  with  the  Stafk-eyed  Crustacea  by  Professor  Bell.  Part  1 
on  January  1st. 


"JJistory  of  British  Stalk-eyed  Crastacea  (LobsterB,  Crabs, 
Prawns,  Shrimps,  &cX  By  THOMAS  BELL,  President  of  the 
Linnean  Society,  F.O.S.,  F.Z.S.,  Professor  of  Zoology  in  ^king's 
College,  London.  The  Yolume  is  illustrated  by  174  EngraTings 
of  Species  and  tail-pieoes.    8yo,  £1  6s. ;  royal  8to,  £2  lOs. 

pitrodaction  to  Conchology;  or,  Elements  of  the  Natural 
History  of  Molluscous  Animals.  By  GEORGE  JOHNSTON, 
M.D.,  LL.I).,  Fellow  of  the  Royal  College  of  Surgeons  of  Edin- 
burgh, author  of  *  A  History  of  the  British  Zoophytes.'  Byo,  102 
Hlustrations,  21s. 

History  of  British  Mollusca  and  their  Shells.  By  Pro- 
fessor  ED.  FORBES,  F.R.S.,  &c.  and  SYLVANUS  HANLEY, 
B.A.,  F.L.S.  Illustrated  by  a  figure  of  each  known  Animal  and 
of  all  the  Shells,  engraved  on  203  copper-plates.  4  vols.  8to, 
X6  105. ;  royal  Syo,  with  the  plates  coloured,  £1B, 

g3mop6i8  of  the  MoUtisca  of  Great  Britain.  Arranged 
according  to  their  Natural  AiBnities  and  Anatomical  Structure. 
By  W.  a.  LEACH,  M.D.,  F.R.S.,  &c  &c.  Post  8yo,  with  13 
Plates,  14s. 

IJiBtary  of  the  British  Marine  Testaceous  Molliisca.  Br 
WILLIAM  CLARK.    8yo,  los. 

Aenera  of  Recent  Molltisca;  arranged  according  to  their  Or- 
ganization.  By  HENRY  and  ARTHUR  ADAMS.  This  work 
contains  a  description  and  a  figure  enEraYcd  on  steel  of  each  genus, 
and  an  enumeration  of  the  species,  o  Yols.  8yo,  £4  10s. ;  or  royal 
8yo,  with  the  plates  oolourecl,  £9. 

Malacologia  Monensis.  A  Catalo^e  of  the  Mollusca  inhabiting 
the  Isle  of  Man  and  the  neighbouring  Sea.  By  EDWAEID 
FORBES.    Post  8yo,  3s.,  Edinburgh,  1838. 

history  of  British  Star-fishes,  and  other  Animals  of  the 

Class  Echinodermata,  By  EDWARD  FORBES,  M.W.S.,  Pro- 
fessor of  Botany  in  King's  Col  We,  London.  8yo,  with  more  than 
120  Illustrations,  15s.,  or  royal  8to,  30s. 

xnements  of  Entomology :  an  Outline  of  the  Natural  History 
and  Classification  of  British  Insects.  By  WILLIAM  S.  DAL- 
LAS, F.L.S.    Post  8yo,  8s.  6d, 

^JhB  Entomologist's  Anniial  for  1855  to  1860.  12mo,  2;.  6d, 
each. 
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of  the  British  Zoophytes.  By  GEOAGE  JOHN- 
STON,  M.D.,  LL.D.  Second  Edition,  in  2  toU.  8to,  with  an 
illustaration  of  eyerj  species.  £2  2s.;  or  on  large  paper,  royal 
8vo,  £4t  4s. 


]( anual  of  the  Sea-Anemones  commonly  found  on  the 
English  CoMt  By  the  Ber.  GEORGE  TUGWELL,  Oriel 
CoUege,  Oxford.    Post  8to,  with  Coloured  Illiutration8|  73.  6<^. 

Watoral  History  of  Animals.  By  Professor  T.  BTMEB 
JONES.  Yol.  n.  Insects,  ^.,  with  1(H  lUuitrations,  post  8to, 
12s. 

JVuniliar  Intzodactlon  to  the  Histoiy  of  Insects;  bebg  a 

Second  and  greatly  Improved  Edition  of  the  Grammar  of  Ento- 
mology. By  EDWARD  NEWMAN,  F.L.S.,  Z.S.,  &c.  With 
nearly  100  Illustrations,  8yo,  12#. 

^pie  World  of  losects :  a  Guide  to  its  Wonders.  By  J.  W. 
DOUGLAS,  Secretary  to  the  Entomological  Society  of  London. 
This  work  contains  rambling  observations  on  the  more  interesting 
members  of  the  Insect  World  to  be  found  in  the  House,  the  Gar- 
den, the  Orchard,  the  Fields,  the  Hedges,  on  the  Fences,  the 
Heaths  and  Commons,  the  Downs,  in  the  Woods,  the  Waters,  or 
on  the  Sea  Shore,  or  on  Mountains.  12mo,  stifi'-paper  wrapper, 
3s.  6<f. 

giebold  on  True  Parthenocenesis  in  the  Honey-Bee  and 

Silk-Worm  Moth.  TrancOated  from  the  G«rman  by  W.  S. 
DALLAS,  F.L.S.    8vo,  6s. 

practical  Hints  respecting  Moths  and  Butterflies,  with 

Notices  of  their  Localities;  forming  a  Calendar  of  Entomolo- 
gical Operations  tliroughout  the  Year,  in  pursuit  of  Lepidoptera. 
By  RICHARD  SHIELD.     12mo,  stiff-paper  wrapper,  3a, 

Qewitson's  Exotic  Butterflies.  Vol.  I.,  containing  398  Coloured 
Figures  of  new  or  rare  species,  Five  Gtiincas. 

**  In  thw  work  there  ia  a  truthfulness  of  outline,  an  exquisite  delicacy  of 
pendUing,  a  brilliancy  and  transparency  of  colouring,  that  has  raraly 
been  equdled  and  probably  never  surpassed.*' — The  Fre$ident  in  ku 
Addreu  to  the  Entomological  Societp,  1860. 

Of  Vol.  II.,  Sixteen  Parts  (21  to  36  of  the  entire  work)  are  at 
this  time  published,  5s.  each. 

Manual  of  British  Butterflies  and  Moths.  By  H.  T.  STAIN- 
TON.    2  vols.  12mo,  10s. 

Vatural  History  of  the  Tineina.  By  H.  T.  BTAINTON, 
Coloured  Plates.    Yol  I.  to  V.  6to,  doth,  each  12s.  ^, 

Entomologist's  Companion  (to  the  Tineina).  By  H.  T.  STAIN- 
TON.    Second  Edition,  12mo,  3». 
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Q«od0phaga  Britaxmica :  a  Monograph  of  the  CarniTorcms 
Ground-Beetles  Indigenoiu  to  the  Bntiah  Isles.  By  J.  F. 
DAWSON,  LL3.    8to,  without  the  Plates,  10s. 

JtmectA  Uadsrensia ;  being  an  Account  of  the  Insects  of  the 
Islands  of  the  Madeiran  Group.  By  T.  VERNON  WOL- 
LASTON,  M.A.,  F.L.S.  4to,  with  Thirteen  Coloured  Plates  of 
Beedes,  £2  2s. 

j^n  Accentuated  List  of  the  Britiah  Lepldoptera,  with 
Hints  on  the  Derivation  of  the  Names.  Published  by  the  Ento* 
mological  Societies  of  Oxford  and  Cambridge.    8to,  5s. 

BOTANY. 

^e  British  Ferns  at  one  View.  By  BEBTHOLD  SEE- 
MANN,  Ph.D.,  F.L.S.  An  eight-page  out-folding  sheet,  with 
descriptions  of  the  Orders,  Tribes,  and  Genera,  and  a  Coloured 
figure  of  a  portion  of  each  species,  8to,  cloth,  6s. 

piora  of  Cambridgeshire:  or,  A  Catalogue  of  Plants  found  in 
the  County  of  Cambridge,  with  Beferenoes  to  former  Catalogues, 
and  the  Localities  of  the  Barer  Species.  By  C.  C.  BABINGTON, 
M.A.,  F.B.S.,  r.L.S.,  &c.    12mo,  with  a  Map,  7s. 

Hffaniial  of  British  Botany ;  containing  the  Flowering  Plants 
and  Ferns,  arranged  according  to  their  Natural  Orders.  By  0. 
C.  BABINGTON,  M.A.,  F.B.S.,  F.L.S.,  Ac.  12mo,  the  Fourth 
Edition,  with  many  additions  and  corrections,  lOs.  Qd.,  doth. 

yff^ediBejld'WiLdnowerB.    By  LADY  WILKINSON.     Post 

8vo,  with  Coloured  Engravings  and  Woodcuts,  10s.  6d. 

JJIementary  Coarse  of  Botany;  Structural,  Physiological,  and 
Systematic.  With  a  brief  Outline  of  the  G^eographical  and  Geo- 
logical  Distribution  of  Phints.  By  ARTHIJR  HENFREY, 
F.K.S.,  L.S.,  &c.,  Professor  of  Botany  in  King's  College,  London. 
Illustrated  by  upwards  of  500  Woodcuts.    Post  Syo,  12s.  M. 

Also  hy  Professor  Henfrey, 
Yes^tation  of  SSnrope^  its  ConditionB  and  Causes. 

Foolscap  8to,  5s. 

.  ies  of  the  Anatomy  and  Physiology  of  the  Ve- 
getable CeU.  By  HUGO  TON  MOHL.  ^naUted,  with 
3ie  author's  permission,  by  ARTHUE  HENFREY,  F.R.S.,  Ac. 
Sto,  with  an  Illustratiye  Plate  and  numerous  Woodcuts,  7sl  6<f. 

PxUUmentS  of  Botany.  A  Familiar  Introduction  to  the  Study 
of  Planto.  With  IllustratiTe  Woodcuts.  Second  Edition, 
foolscap  8vo,  35.  6<^. 

A  Set  of  Six  Coloured  Diagrams;  for  Schools  and  Lectures. 
15s. 


JOHN  YAN  Y00B8T,  1  PATEBNOSXEB  BOW. 


8     BOOKS  PUBLISHED  BY  MB.  VAN  VOOEST. 

QliesaTiras  Capensis :  or,  lUusfcrations  of  the  South  Afirioan  Flora ; 
being  Figures  and  brief  descriptions  of  South  AMcan  Planta, 
selected  from  the  Dublin  TTniyendty  Herbarium.  Bj  W.  H. 
HAKYEY,  M.D.,  F.RS.,  Professor  of  Botany  in  the  University 
of  Dublin,  and  Keeper  of  the  Herbarium.  8to,  YoL  L,  with  lOO 
Plates,  uncoloured,  £1  Is. 

Jlora  Capensis;  being  a  SyBtematic  Description  of  the  Plants 
of  the  C«9e  Colonj,  Caffinaria,  and  Port  Natal.  By  Professor 
HABVEr  and  Dr.  SONDES.  Yol.  I.  Banunculaoee  to 
Connaraoeee,  Syo,  128. 

Index  Oenenmi  Alganun :  or,  A  Systematio  Catalogue  of  the 
Genera  of  Aigie,  Marine  and  Freshwater :  with  an  Alpha- 
betical Key  to  all  the  Names  and  Synonyms.  By  Professor 
HABVEY.    8vo,  sewed,  2a.  M. 

IMfamial  of  the  Britisli  Marine  AlgSB,  containing  Generic  and 
Specific  Descriptions  of  all  the  known  British  Species  of  Sea- 
Weeds,  with  Plates  to  illustrate  all  the  Genera.  By  Professor 
HABVEY.    8vo,  £1  Is. ;  Coloured  Copies,  £1  lis.  6d. 

Ifereis  Boreall- Americana;  or.  Contributions  towards  a 
History  of  the  Marine  Algee  of  the  Atlantic  and  Pacific  Coasts 
of  North  America.  By  Professor  HABYEY.  Boyal4to,  with 
50  Coloured  Plates,  £3  3s. 

Sistory  of  British  Fcrest-Trees.  By  PEIDEAUX  JOHN 
SELBY,  E.B.S.E.,  F.L.S.,  &c.  Each  species  is  illustrated  by  a 
portrait  of  some  well-known  or  fine  specimen,  as  a  head-piece : 
the  leaf,  florification,  seed-yessels,  or  other  embeUishmentu  tend- 
ing to  make  the  volume  ornamental  or  useful,  are  embodied  in 
tlie  text  or  inserted  as  tail-pieces.  8to,  with  nearly  200  Hlustra- 
tions,  £1  Ss. 

Manual  Flora  of  Madeira  and  the  adjacent  Islands  of 

Porto  Santo  and  the  Dezertaa.  By  B.  T.  LOWE,  M JL  12mo. 
Part  I.  Thalamiflorse,  35.  6d.    Part  II.  in  the  press. 

primitise  et  Nor^itiae  Fatinss  et  Florae  Mader»  et  Portiis 

Sancti.  T>vo  Memoirs  on  the  Ferns,  Flowering  Plants,  and 
Land  Shells  of  Madeira  and  Porto  Santo.  By  B.  T.  LOWE, 
MJl    12mo,  6^.  Gd.,  boards  (150  copies  printed). 

growth  of  Plants  in  closely  Olazed  Cases.  By  N.  B. 
WABD,  F.B.S.,  F.L.S.  Second  Edition,  Illustrated.  Po6t8TO,5s. 

^pie  Sea-Weed  Collector's  Gfxdde ;  containing  plain  Instruc- 
tions for  Collecting  and  Preseryine ;  and  a  List  of  all  the  known 
Species  and  Locahtiee  in  Great  Britain.  By  J.  COOES,  M.D. 
Foolscap  Svo,  28.  6d. 

Walks  after  Wild  Flowers ;  or  the  Botany  of  tlie  Bohereens. 
By  BICHABD  DOWDEN.    Foolscap  8yo,  4a.  6d. 
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J^em.  Lixidisfiunensis.  The  Natural  History  of  the  Eastern 
Borders.  By  GEORGE  JOHNSTON,  M.D.,  Ac.,  Ac.  This 
Toluine  embraocs  the  Topography  and  Botany;  and  gives  the 
popular  Names  and  Uses  of  tne  PUnts,  and  the  Customs  and 
Beliefs  which  hare  been  associated  with  them.  The  chapter  on 
the  Fossil  Botany  of  the  district  is  contributed  by  Gbohgs  Tate, 
F.G.S.  Illustrated  with  a  few  Woodcuts  and  15  PUtes,  8to, 
lOB.6i. 

History  of  British  Ferns.  By  EDWARD  NEWMAN.  Com- 
prising, under  each  Species,  Figures,  detailed  Descriptions,  an 
ample  List  of  Localities,  and  minute  Instructions  ior  Cultivating. 
8yo,  18a. 

g5niop8is  of  the  British  DiatcmaceflB ;  with  Remarks  on  their 
Structure,  Functions^  and  Distribution  ;  and  Instructions  for 
Collecting  and  Preserving  Specimens.  By  the  Rev.  WILLIAM 
SMITH.  The  Plates  by  Tuftoh  West.  In  2  vols,  royal  8vo ; 
Vol.  I.  21a. ;  Vol.  II.  30». 

CHEMISTBT,  HINEBALOaT,  aEOLOaT. 

A  Manual  of  Chemical  Analysis  (Qualitative).  By  A.  B. 
NORTHCOTE,  F.C.S.,  and  ARTHUR  H.  CHURCH,  F.C.S. 
Post  8vo,  lOs.  Qd, 

handbook  of  Chemical  ManipnlaticsL  By  C.  GREVILLB 
WILLIAMS,  late  Principal  Assistant  in  the  Laboratories  of  the 
Universities  of  Edinburgh  and  Glasgow.  Post  8vo,  with  very 
numerous  Woodcut  Illustrations,  15^. 

JJlementary  Course  of  Geology,  Mineralogy,  and  Physical 

Geography.  By  DAVID  T.  ANSTED,  M.A.,  F.R.S.,  F.G.S., 
&C.J  Consulting  Mining  Engineer,  Honorary  Fellow  of  Kin^s 
CoUeee,  London,  Lecturer  on  Mineralogy  and  Gkology  at  we 
H  JB.I.C.  Mil.  Sem.  at  Addisoombo,  late  Fellow  of  Jesus  College, 
Cambridge.  A  Second  Edition,  post  8vo,  with  many  Dlustni- 
tions,  12s. 

^he  Ancient  World.  B^^  Professor  ANSTED.  Second  Edi- 
tion, post  8vo,  10s.  Gd.f  with  149  Illustrations. 

"  The  work  may  be  deaeribed  u  an  outline  of  the  hiatorj  of  tegelable  and 
animal  life  upon  the  globe,  from  the  earl;^  age  when  there  were  only 
aea-weeda  and  marine  invertebratea  a*  yet  in  existence,  down  to  the  era 
when  the  mammals  receiTed  among  them  the  king  of  species,  Han.  By 
his  intimate  acquaintance  with  the  subject,  and  power  of  arrangement 
and  description,  Professor  Ansted  succeeds  in  producing  a  narration, 
which  tells  in  its  entire  range  like  a  romance."— JifancAet/er  Sxaminer, 

Hold-Seeker's  Manual.  By  Professor  ANSTED.  Eoolscap 
Svo,  3s.  Qd. 

(Geologist's  Te3Ct-Book.  Chiefly  intended  as  a  Book  of  Befer- 
enoe  for  the  Geolodcal  Student  By  Professor  ANSTED. 
Eoolscap  Svo,  3s.  Gd. 
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^pie  Ghrotind  benaath  us ;  its  Geological  Phases  and  Changes. 
Three  Loctures  on  the  Geology  of  Clapham  and  the  neighbour- 
hood of  London  generaUy.  By  JOSEPH  PRESTWICH,  F.R.S., 
F.G.Sm  Ac.    Svo,  3$.  (id,  sewed. 

Qaological  Inquiry  respecting  the  Water-bearing  Strata 

of  the  Country  around  London,  with  reference  especiafiy  to  the 
Water  Supply  of  the  Metropolis,  and  including  some  Remarks 
on  Springs.  Bv  JOSEPH  PRESTWICH,  F.G.S.,  &c.  8vo, 
with  a  Map  and  Woodcuts,  Ss.  Gd. 

]f  anoal  of  the  Mineralogy  of  Great  Britain  and  Irelanid. 

By  ROBERT  PHILIPS  GREG,  F.G.S.,  and  WILLIAM  G. 
LETTSOM.    8to,  with  numerous  Woodcuts,  15s. 

"JJjustary  of  British  Fossil  Mannnals  and  Birds.  By  Pro- 
fessor OWEN.  This  volume  is  designed  as  a  companion  to  that 
hy  Professor  Bell  on  the  (Recent  Mammalia)  '  British  Quadru- 
peds and  Cetacea.'  8vo,  with  237  Illustrations,  £1  lis.  6d,,  or 
large  paper  (royal  8vo),  £3  3s. 

description  of  the  Skeleton  of  an  Extinct  Gigantic  Sloth 

(Mylodon  robustus).  With  Observations  on  the  Osteology, 
Natural  Affinities,  and  probable  Habits  of  the  Mcgatherioid  Qua- 
drupeds  in  general.  By  RICHARD  OWEN,  F.R.S.,  &c.  4to, 
£1  12«.  6rf. 

Memoirs  of  Hugh  E.  Strickland,  M.A^  Deputy  Reader  of 
Geology  in  the  University  of  Oxford.  By  SIR  WILLLiM 
JARDINE,  Bart. ;  with  a  selection  from  his  Printed  and  other 
Scientific  Papers.  Royal  Svo,  Illustrated  by  Maps,  Geological 
Sections,  Plates  and  Woodcuts,  365. 

Qmi^halos.    An  Attempt  to  Untie  the  Geological  Knot.    By  P.  H. 

GOSSE,  F.R.S.    The  law  of  Prochronism  in  oi^nic  creation.  j 

Post  Svo,  with  56  Illustrations  on  wood,  10s.  Gd.  r 


aENERAL  NATURAL  HISTOBT,  &c 

|]lie  Honey-Bee;  its  Natural  History,  Habits,  Anatomy,  and  Mi- 
croscopical Beauties.  With  Eight  Tinted  lUiistrative  Flates.  By 
JAMES  SAMUELSON,  assisted  by  Dr.  J.  BRAXTON  HICKS. 
(Forming  a  Second  Part  of  Humble  Creatures.)  Post  8to,  6s. 

]Rtunble  Creattires  (Part  I.) :  the  Earthwomi  and  the 

Common  Houseflv.  In  Eight  Letters.  By  JAMES  SAMUEL- 
SON,  assisted  by' J.  B.  HICKS,  M.D.  Lond.,  F.L.S.  With  Mi- 
crosoopio  Illustrations  by  the  Authors.  Second  Edition,  post  Svo, 
3s.  Gd, 
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Qatheriogs  of  a  Naturalist  in  Australasia ;  being  Obserra- 
tions  prindpallj  on  the  Animal  and  Vegetable  Productions  of 
New  South  Wales,  New  Zealand,  and  some  of  the  Austral  Islands. 
By  aEORaE  BENNETT,  M.D.,  F.L.S.,  F.Z.S.  8vo,  with 
8  Coloured  Plates  and  24  Woodcuts,  21<. 

^Jl&e  lCicrog;raphic  Dictionary:  a  Guide  to  the  Examination 
and  Investigation  of  the  Structure  and  Nature  of  Microsoopio  * 
Objects.  By  Dr.  GRIFFITH  and  Professor  HENFREY.  Second 
ed&ion,  with  2459  Figures  (many  coloured),  in  45  Plates  and 
812  Woodcuts,  840  pp.,  8vo,  £2  55. 

ObservatioDS  in  Natural  Ristory ;  with  a  Calendar  of  Periodic 
Phenomena.  By  the  Rev.  LEO^JlRD  JENYNS,  M.A.,  F.L.S. 
Post  8vo,  10s.  6d. 

Observations  in  Meteorology;  relating  to  Temperature,  the 
Winds,  Atmospheric  Pressure,  the  Aqueous  Phenomena  of  the 
Atmosphere,  Weather  Changes,  kc.  By  the  ReT.  LEONARD 
JENYNS,  M.A.,  F.L.S.,  &c.    Post  8vo,  10s.  6<f. 

practical  ICeteorolosy.  By  JOHN  DREW,  Ph.D.,  F.R.A.S., 
Corresponding  Member  of  the  Philosophical  Institute  of  B&le. 
Scconct  Edition,  foolscap  8yo,  with  11  Illustratiye  Plates,  5«. 

Tlie  Aquarian  Naturalist :  a  Manual  for  the  Sea-side.  By  Pro- 
fessor T.  RYMER  JONES,  F.R.S.  Post  8yo,  544  pp.,  with 
8  Coloured  Pktes,  18f . 

Dfatural  History  of  Animals;  being  the  substance  of  Three 
Courses  of  Lectures  delivered  before  the  Roval  Institution  of 
Great  Britain.  By  T.  RYMER  JONES,  r.!b.S.,  Professor  of 
Zoology  in  King's  College,  London.  Post  8vo.  Vol,  I.  witli  105 
Illustrations ;  Vol.  II.  with  104  Illustrations,  I2s.  each. 

Qeneral  Outline  of  the  Organization  of  the  Animal  King- 
dom, and  Manual  of  Comparative  Anatomy.  By  T.  RYMER 
JONES,  F.R.S.,  Professor  of  Comparative  Anatomy  in  Eins's 
College,  London ;  late  Fullcrian  Professor  of  Physiolojgy  to  ma 
Royal  Institution  of  Great  Britain,  &c.  &c.  Third  Edition,  Svo, 
in  the  press. 

first  Steps  to  Anatomy.  By  JAMES  L.  DRUMMOND,  M.D., 
Professor  of  Anatomy  and  Physiology  in  the  Belfast  Royal  Insti- 
tution.   With  12  Illustrative  Plates.    12mo,  5s. 

Oreat  Artists  and  Great  Anatomists :  a  Biographical  and 
Philosophical  Study.  By  R.  KNOX,  M.D.,  F.R.S.S.  Post  Svo, 
68.  6<f. 

TUnstrations  of  Instinct,  deduced  from  the  Habits  of  British 
Animals.  Bj  JONATHAN  COUCH,  F.L.S.,  Member  of  the 
Royal  (Geological  Society,  and  of  the  Royal  Institation  of  Corn- 
wall, &c.    Post  Svo,  88.  Qd. 
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pescriptive  Ethnology.  Bj  BOBEET  GORDON  LATHAM, 
M,D.,  F.R.S.,  Fellow  of  King's  Coll^,  Cambridge;  Vice-Pre- 
sident of  the  Ethnological  Society  of  London ;  0[>iTesponding 
Member  of  the  Ethnological  Society  of  New  York.  2  rols.  8to, 
£1  128.    The  Portion  on  Indian  Ethnology,  separate,  IGs. 

Other  Works  on  EUinoioffyy  hy  Dr,  Latham, 

Watoral  History  of  the  Vaxieties  of  Man.    Svo,  Illus- 
trated, £1  Is. 

J)thnology  of  Europe.    Foolscap  Sro,  bs, 

JJthnblogy  of  the  BritiBh  lalands.    Foolscap  8to,  58. 

Ethnology  of  the  British  Colonies  and  Dependencies, 

Foolscap  Svo,  58. 

]g[an  and  his  Migrations.    Foolscap  Syo,  58. 


Anatomical  Manipulation ;  or,  The  Methods  of  pursuing  Prac- 
tical Inyestigations  in  Comparatiye  Anatomj  and  Physiolo^.. 
Also  an  Introduction  to  the  Use  of  the  Microscope,  &c.  By 
ALFRED  TULK,  M.R.C.S.,  M.E.S. ;  and  ABTHUR  HEN- 
FBEY,FJL.S.,M.Micr.S.  With  Illustratiyo  Diagrams.  Foolscap 
8yo,  9«. 

^Jlie  Powers  of  theOreator  Displa3^ed  in  the  Creation; 

or,  Obseryations  on  life  amidst  the  yarious  forms  of  the  Hiunblcr 
Tribes  of  Animated  Nature ;  with  Practical  Comments  and  Illus- 
trations. By  Sir  JOHN  GRAHAM  DALYELL,  Knt  and  Bart. 
In  3  yols.  4to,  containing  numerous  Plates  of  liying  subjects, 
finely  coloured,  £10  lOs. 

T^are  and  Remarkable  Animals  of  Scotland,  with  Prac- 
tical Obseryations  on  their  Nature.  By  Sir  JOHN  ORAHAM 
DALYELL,  Knt.  and  Bart  In  2  yols.  4to,  containing  110 
Coloured  Plates,  drawn  from  the  liying  subjects,  £6  Os. 

0n  the  Variation  of  Species,  with  espodal  reference  to  the 
Insecta ;  followed  \yj  an  Inquiry  into  the  Nature  of  Genera.  By 
T.  VERNON  WOLLASTON,  M.A.,  F,L.S.    Post  8yo,  58. 

]|[aniial  of  Natural  History  for  the  Use  of  Travellers; 

being  a  Description  of  the  Families  of  the  Animal  and  Vegetable 
Kingdoms,  witn  Remarks  on  the  Practical  Study  of  G^logy  and 
Meteorology.  To  which  are  appended  Directions  for  Collecting 
and  Preserving.  By  ARTHUR  ADAMS,  M.R.C.S. ;  W.  BAL- 
FOUR  BAmE,  M.D. ;  and  CHARLES  BARRON,  Curator 
of  the  Royal  Nayal  Museum  at  Haalar.    Post  8yo,  128. 

T^etters  of  Rnsticus  on  Natural  History.  Edited  by  £D- 
WARD  NEWMAN,  F.L.S.,  F.Z,S.,  Ac.    8yo,  8«.  6rf. 
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^pie  Seandde  Book:  an  Introduction  to  the  Natural  History  of 
the  Britiah  Coasts.  By  W.  H.  HABVEY,  M-D.,  M.B.I^.,  &c. 
With  a  Chapter  on  Fish  and  Fish  Diet,  by  YABBELL. 
Foolscap  8yo,  with  83  Woodcut  Illustrations,  4th  Edition,  5s. 

^  History  of  the  British  Sea-Anemones  and  Uadre- 

pores.    With  Coloured  Figures  of  all  the  Species.    By  PHILIP 
HENBY  GOSSE,  FJt.S.    8vo,  £1  Is. 

Qandbook  to  the  Marine  Aquazimn ;  containing  Practical 
Instructions  for  Constructing,  Stocking,  and  Maintaining  a 
Tank,  and  for  Collecting  Phuits  and  Animals.  By  P.  H.  GOSSE, 
FJa.S.    Foolscap  8to,  Second  Edition,  2s.  Qd. 

][annal  of  Marine  2«o61ogy  of  the  British  Isles.  By  P. 
H.,GOSSE,  F.B.S.    Parts  I.  and  II.,  7s.  Od.  each. 

A  Naturalist's  Rambles  on  the  Devonshire  Coast.    By 

P.  H.  GOSSE,  F.B.S.    With  28  Lithographic  Pktes,  some 
coloured,  post  Svo,  One  Ghiinea. 

^JhB  Aquarium :  an  Unveiling  of  the  Wonders  of  the  Deep  Sea. 
By  P.  H.  GOSSE,  F.E.S.  Post  8vo,  Illustrated,  Second  Ed.  17». 

^e  Canadian  Naturalist.  By  P.  IL  GOSSE,  F.B.S.  With 
44  Illustrations  of  the  most  remarkable  Animal  and  Vege- 
table productions.    Poet  8yo,  12s. 

Tenby :  a  Seaside  KdLidav.  By  P.  H.  GOSSE^  F.B.S. 
Post  8vo,  with  24  Coloured  Plates,  2ls. 

^fhe  Isle  of'BIan ;  its  History,  Physical,  Ecclesiastical  and  Le- 
gendarv.     By   J.  G.   CUMMDiG,  M^.,  F.G.S.     Poet  8vo, 


Dfatnral  History  of  the  County  of  Stafford;  comprising  its 
Gkiology,  Zoology,  Botany,  and  Meteorology:  also  its  Antiqui- 
ties, Topography,  Manufactures,  &c.  By  ROBERT  GARNER, 
F.L.S.  With  a  Cfeological  Map  and  other  Illustrations,  8to,  with 
a  Supplement,  10s.    Price  of  the  Supplement,  28.  6d, 

The  Natural  History  of  Selbome.  By  the  late  Ber.  GIL- 
BERT WHITE,  M.A.  A  New  Edition,  with  Notes  by  the  Rev. 
LEONARD  JENYNS,  M.A.,  F.L.S.,  &c. ;  with  26  Illustrations, 
foolscap  8vo,  7s.  Gd, 

^fravels  in  Lycia,  Milyas,  and  the  Cibyratis,  in  company 
with  the  kte  Rev.  E.  T.  Daniell.  By  Lieut.  SPRATT,  R.N.,  and 
Professor  EDWARD  FORBES.  Two  toIs.  8vo,  with  numerous 
lUnstrations,  including  Views  of  the  Scenery,  Plans  of  Ancient 
Cities  and  Buildings,  Plates  of  Coins  and  Inscriptions,  Cuts  of 
Bock  Tombs,  FossOs,  and  Geological  Sections,  and  an  original 
Map  of  Lycia.    SGs. 
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Figures  ZUturtratinK  the  Stmcture  of  vaxioas  Jnvmt0- 

brate  AnimaLs  (MoIluflkB  and  Articulata).    Six  Plates  and  8  pp. 
Bj  BOBERT  GARNER,  F.L.S.,  Ac.    Royal  8to,  58.,  sewed. 

H^althv  Bespiration.     By  STEPHEN  H.  WARD,  M.D. 
FooiBoap  Syo,  Is.  6d, 

ffobacco  and  its  Adaltarataons.  BjHENRY  P.  PRESOOTT, 

of  the  Inland  Revenue  Department.   With  upwards  of  250  Ulna- 
trations  drawn  and  engraved  on  Forty  Steel  Plates.  Sro,  12s.  6d. 

A  l^^  of  UzmaxiB.  By  Miss  BRIGHTWELL  of  Norwich. 
Foolscap  8vo,  3s.  Gd, 

goasiery,  Bdenee,  and  Art;  being  Extracts  from  th«  Note- 
book of  a  eulogist  and  Mining  Engineer.  By  Professor  D.  T. 
ANSTED,  M.A.,  F.RS.,  &c.  8vo,  with  Woodcuts  and  Four 
Views  in  tinted  lithography,  10s.  M. 

Evening  Thongbts.  By  a  PHYSICIAN.  Post  8vo,  Second 
Edition,  45.  Qd. 

"  We  cannot  help  exprenlng  a  wiab  that  these  '  EvenniK  Thouchti '  may 
not  be  tha  only  contributions  to  general  literature  that  we  may  have  from  F 

a  mind  so  powerful,  so  cultivated,  and  so  gentle  as  that  of  the  Physician 
whose  pages  we  now  dose." — Ouardian,  * 


pliurtrations  of  Arts  and  MannfactareB ;  being  a  Selection 
from  a  Series  of  Papers  read  before  the  Society  for  the  Encou- 
ragement  of  Arts,  Manufactures,  and  Commerce.  By  ARTHUR 
AIKIN,  F.L.S.,  F.G.S.,  &c.,  late  Secretary  to  that  Institution. 
Foolscap  8vo,  8s. 

Tbe Poor  Artist;  or,  Seven  Eye-Siffhts  and  One  Object  "SCI- 
ENCE IN  FABLE."     Foolscap  8vo,  with  a  Frontispiece,  5s. 

Sunday  Book  for  the  Yotmg ;  or,  Habits  of  Patriarchal  Times 
in  the  East    With  Woodcuts,  2s.  (W.    By  AlfNB  BULLAE, 

Other  JBooksfor  Young  Persona,  hy  Miaa  JBuUar. 

Domestic  Scenes  in  Greenland  and  Iceland.    With 
Woodoutfl,  2s.    Second  Edition. 

JJngland  befiare  the  Nonnan  Conquest.    2s.  ed. 

JJlements  of  Practical  Knowledge ;  or,  The  Young  Inquirer 
Answered.  Explaining  in  Question  and  Answer,  -and  in  ficimiliar 
language,  what  most  things  daily  used,  seen,  or  talked  of,  are ; 
what  they  are  made  of,  where  found,  and  to  what  uses  applied. 
Including  articles  of  food  and  aliment ;  miscellanies  in  common 
use ;  metals,  gems,  jewellery ;  and  some  account  of  the  principal 
inTcntions  and  most  interesting  manufactures.  Second  Edition, 
18mo,  with  Illustrations,  3s.  cloth. 
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AECHITBCTUEE  AND  THE  PINE  ARTS,  &c. 

Jnstnunenta  Scclesiastica:  a  Series  of  Working  Designs, 
engraved  on  72  Plates,  for  the  Furniture,  Fittings,  and  Decora- 
tions of  Churchee  and  their  Precincts.  Edited  by  the  Ecclesio- 
logical,  late  Cambridge  Camden  Society.    4to,  £1  lU.  ^d. 

The  Second  Series  contains  a  Cemetery  Chapel,  with  Sick-house  and 
Ghiteway  Tower— A  Wooden  Church — A  Chapel  School — Schools 
and  School-houses — A  Village  Hospital — An  Iron  Church — And 
Designs  for  Funeral  Fittings,  for  Timber  Belfries,  and  for  a 
Tariety  of  Works  in  Meta!,  Wood,  and  Stone.  Price  also 
£1  11«.  Qd. 

baptismal  Fonts.  A  Series  of  125  Engrayings,  examples  of  the 
different  periods,  accompanied  with  Descriptions.  With  an 
Introductory  Essay  by  F.  A.  PA  LEY,  M.A.,  Honorax^  Secre- 
tary of  the  Cambridge  Camden  Society.    8to,  One  Ghiinea. 

Tx^eatiBe  on  the  Bice  and  ProgreM  of  Decorated  Window 

Traoery  in  England.  By  EDMUND  SHABPE,  M.A.,  Architect. 
8to,  lUustrat^  with  97  Woodcuts  and  Six  Engrayings  on  steel, 
lOs.  6d,    And  a 

geries  of  Illustrations  of  the  Window  Tracery  of  the 

Decorated  Style  of  Ecclesiastical  Architecture.  Emted,  with 
descriptions,  by  Mr.  SILARPE.  Sixty  Engrayings  on  steel, 
8vo,2ls. 

J[mldry  of  Fish,  By  THOMAS  MOTTLE.  The  Engrayings, 
205  in  number,  are  from  Stained  Olass,  Tombs,  Sculpture,  and 
Carving,  Medals  and  Coins,  Bolls  of  Arms,  and  Pedigrees.  8yo, 
2ls.   A  few  on  large  paper  (royal  8yo),  for  colouring,  £2  2s. 

ghakspeaje's  Seven  A«&b  of  Bfan.  Illustrated  by  Wm. 
MULREADY.  R.A. ;  J.  CONSTABLE,  R.A. ;  SIB  DAVID 
WILKIE,  B.A. ;  W.  COLLINS,  B.A. ;  A.  E.  CHALON,  BJu ; 
A.  COOPER,  B.A ;  SIB  A.  W.  CALLCOTT,  B.A ;  EDWIN 
LANDSEEB,  B.A. ;  W.  HILTON,  BA.  Post  8yo,  6a.  A  few 
copies  of  the  First  Edition  in  4to  remain  for  sale. 

Qray'B  Elesy  in  a  Country  Church- Yard.    Each  Stann 

illustrated  with  an  engraving  on  wood,  from  33  orinnal  drawings. 
Elegantly  printed,  in  post  8yo,  9s.  cloth.  (Small  edition,  2i,6a.) 

A  Polyglot  Edition  of  this  yolume,  with  interpaffed  Translations  in 
the  Greek,  Latin,  German,  Italian,  and  £Vench  languages.    12a. 

8  Bard.     With  Illustrations  by  the  Hon.  Mrs.   JOHN 
ALBOT.    Post8vo,  7a. 

The  Vicar  of  Wakeaeld.  With  32  lUustrations  by  WILLIAM 
MULBEADY,  B.A ;  engraved  by  JOHN  THOMPSON.  First 
reprint.    Square  8yo,  10a.  6d. 

"  And  there  are  nmae  desif^t  ia  the  Toliime  in  which  art  may  justly  botst 
of  havini^  added  something  to  even  the  exquitite  fiuicy  of  Qoldimith«" 
— E*amtner. 
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][aniial  of  Gkrthlc  Architecture.  Bj  F.  A.  PALKY,  M JL. 
With  a  full  Account  of  Monumental  Brasaes  and  Eodeaiastical 
Cofttumo.    Foolscap  8to,  with  70  lUuatrations,  6^.  6d, 


^ibliosT; 


*'  To  the  student  of  tlie  areliiteeture  of  old  EngUah  chorehes  this  beantilial 
little  volume  vUIprore  a  most  acceptable  WMSuiaL"^ Spectator. 

Jfanual  of  Gtothic  Moldings.  A  Practical  Treatise  on  their 
formations,  gradual  development,  oombinaUons,  and  rarieties ; 
with  full  diirections  for  copying  them,  and  for  determining  their 
dates.  Illustrated  bj  nearly  COO  examples.  By  F.  A.  PAL£T, 
M.A.    Second  Edition,  8yo,  7s.  6d. 

"  Mouldinga  are  the  icholanhip  of  architectmre."— CAr»iliai»  Remem" 

brOMCCT* 

Tbe  Farmer's  Bov  and  other  Rural  Tales  and  Poemtf. 

Bv  ROBERT  BLOOMFIELD.  Foolscap  8to,  7s.  6rf.  With 
13  Illustrations  by  Sidney  Cooper,  Horsley,  Frederick  Tayler, 
and  Thomas  Webker,  A.R.A. 

Watts's  Divine  and  Moral  Songs.  With  30  Illustrations 
by.  C.  W.  COPE,  A.R.A. ;  engrared  by  JOHN  THOMPSON, 
^uaro  8to,  7«.  6c^. ;  copies  bound  in  morocco,  One  Q-uinea. 

The  Economy  of  Human  Life.     In  Twelye  Books.    By  R. 
DODSLEV:    With  Twelve  Plates,  engrayed  on  sted,  from  ori- 
ginal designs,  by  Frank  Howard,  Harvey,  Williams,  &o.     18mo,  j 
gilt  edges,  5s.  I 

^  aphical  Catalogue  of  Privately  Printed  Books. 

BylrOH2^  MARTIN,  F.S.A.    Second  Edition,  8vo,  21s. 

^phe  Corrency  nnder  the  Act  of  1844 ;  together  with  Obser- 
vations on  Joint  Stock  Banks,  and  the  Causes  and  R^ults  of 
Commercial  Convulsions.  From  the  City  Articles  of  "The 
Times."    8vo,  6s. 

Stadents'  Class-Books. 

MANUAL  OF  CHEMICAL  QUALITATIVE  ANALYSIS.  By 
A.  B.  NoRTHOOTB,  F.C.S.,  and  Aetuub  H.  Church,  F.C.S.  Post 
8vo,  10s.  ^. 

HANDBOOK  OF  CHEMICAL  MANIPULATION,  By  C. 
Gbevillb  Williams.    Ids. 

ELEMENTARY  COURSE  OF  GEOLOGY,  MINERALOGY, 
AND  PHYSICAL  GEOGRAPHY.  By  Professor  Ahbtkd,  M.A., 
&c.    Second  Edition,  12s. 

ELEMENTARY  COURSE  OF  BOTANY:  Structural,  Physio- 
logical, and  Systematic.    By  Professor  Hsicfrbt.    128.  Cif. 

MANUAL  OF  BRITISH  BOTANY.  By  C.  C.  BABiiroTOir,  MX 
&c.    Fourth  Edition,  10s.  6<^. 

GENERAL  OUTLINE  OF  THE  ORGANIZATION  OF  THE  4 

ANIMAL   KINGDOM,  by  Professor  T.  Rthkr  Johks.     8to,  1 

Third  Edition,  in  the  press. 
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